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This study of a new water supply has been developed for the following governmental units and agencies. 

Genesee County Drain Commissioner- Division of Water and Waste Services 
City of Burton 
Clayton Township 
City of Clio 
Davison Township 
Flint Township 
City of Flushing 
Flushing Township 
Gaines Township 
Genesee Township 
Grand Blanc Township 
City of Montrose 
Montrose Township 
City of Mt. Morris 
Mt. Morris Township 
Mundy Township 
Richfield Township 
City of Swartz Creek 
Thetford Township 
Vienna Township 

Greater Lapeer County Utilities Authority 
Village of Almont 
City of Imlay City 
City of Lapeer 
Mayfield Township 
Almont Township* 
Elba Township* 
Goodland Township* 
Imlay Township* 
Lapeer Township* 
Oregon Township* 

*Do not currently provide water supply 

Worth Township 
Fremont Township 
Maple Valley Township 
Speaker Township 

This report has been developed for planning purposes and considers data available through May 2009. 
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The City of Flint (Flint), the Genesee County Drain Commissioner- Division of Water and Waste 
Services (GCDC-WWS), and the Greater Lapeer County Utilities Authority (GLCUA) are supplied 
water from the City of Detroit's Water and Sewerage Department (DWSD). Because of growing 
concerns regarding the reliability and cost of the DWSD supply, Flint, GCDC-WWS, and GLCUA 
have considered alternatives for water supply. The first formal study was completed in 1992; the 
most recent was completed in 2006. 

This study considers two alternatives from the 2006 study. One alternative is the continued purchase 
of water from DWSD; the other alternative is the development of a new water supply from Lake 
Huron. 

Both alternatives include the construction of a new pipeline. DWSD is planning the construction of a 
new pipeline to Flint to address concerns regarding reliability and capacity. Water rates for either 
alternative will be increased similarly to recover the capital investment in new facilities. 

The second alternative, development of a new water supply from Lake Huron, provides the 
opportunity to supply water to additional communities. Sanilac County has joined Flint, GCDC
WWS, and GLCUA as participants in this study of water supply alternatives. 

A new governmental authority, the Karegnondi Water Authority (KW A), is planned to develop and 
operate the new water supply. The KW A will be comprised of the communities supplied water. 

Figure 1 shows the study area. 

Figure 1: Study Area 

MICHIGAN 
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Table 1 shows the current and future (25 year) demands used for this study. Existing demands are 
based on records of recent water use; future demands have been developed from information provided 
by each community. 

Table 1: Demands for Planning 

1-

Several options for continued DWSD supply to Flint, GCDC-WWS, and GLCUA have been 
discussed with DWSD representatives; however, there have been no formal negotiations or agreement 
regarding any particular option. Four options have been evaluated based on these discussions. 
Analysis indicates that the lowest cost option for continued supply from DWSD is a partnering 
arrangement with DWSD. This alternative is not available to Sanilac County. 

With this option, a 30 year contract with DWSD for water service is required. Flint, GCDC-WWS, 
and GLCUA will be responsible to construct and operate a portion of the Flint Transmission System 
(FTS) which DWSD is planning to construct in 2010. By constructing and operating a portion of the 
FTS; water can be purchased by Flint, GCDC-WWS, and GLCU A at a lower rate. 

DWSD estimates the portion of the FTS to be constructed by Flint, GCDC-WWS, and GLCUA at 
$346,000,000. Operating costs are projected to be $724,000 per year initially. In exchange for 
responsibility for the construction and operating costs; Flint, GCDC-WWS, and GLCUA will benefit 
by a 45% reduction in the purchase price of water from DWSD. Table 2 shows the cost of water for 
this option in 2011-2012, the year in which construction of theFTS is planned to be completed. The 
current water rate (2009-2010) is shown for comparison. 

Table 2: Comparison ofDWSD Cost of Water, Now and After Construction ofFTS 

September 2009 Page ii 
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The 2006 study evaluated several options for a new water supply. The 2009 update focuses on one of 
the options, the alternative of delivering raw water from Lake Huron to participating communities for 
local treatment and distribution. 

GCDC-WWS purchased 230 acres of property adjacent to Lake Huron in southern Sanilac County in 
2002. An intake to draw water from Lake Huron and a pumping station are planned for this site. 
Raw water will be pumped through a pipeline to an inland reservoir. 

Inland from the reservoir, pipelines supply treatment facilities for Flint, GCDC-WWS, and GLCUA. 
Treatment facilities for Sanilac County can be located along the pipeline route. 

Treatment by microfiltration has been planned for Sanilac County and GLCUA. A new conventional 
treatment plant is planned for GCDC-WWS. It is planned that raw Lake Huron water is delivered for 
treatment to Flint's existing treatment plant. 

The planned water system provides for twin pipelines, storage, backup equipment and processes to 
provide a reliable supply. Facilities have been planned with capacity for the 25 year demands shown 
in Table 1, and provisions for further expansion. 

Figure 2 is a schematic showing the new water supply. 

Figure 2: Schematic Lake Huron Water Supply 

September 2009 Page iii 
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Table 3 summarizes the project cost of the new Lake Huron water supply which was studied. 

Table 3: Summary of Cost of New Lake Huron Water Supply 

New Sanilac Co. Facilities 

New La Co. Facilities 

New Genesee Co. Facilities I 

rades 

Totals 

Table 4 shows the projected operating costs for the new Lake Huron water supply during the initial year 
of operation. 

6 

Table 4: Project Operating Expenses during Initial Year of New Lake Huron Water Supply 

$14.32 

$4.13 $5.43 $14.32 

New water supply costs based on projected annual consumption of each community in year 2014. 
2. Costs do not include debt retirement or 

With the investments in facilities planned by DWSD, either of the alternatives considered are 
believed to provide a reliable, long-term water supply with sufficient capacity for the needs of the 
study area. Regardless of the alternative selected, a new pipeline and other facilities are planned for 
construction. As a result, the cost of water will increase with either alternative. 

Figure 3 shows the projected cost of water for each alternative. For demonstration purposes, the cost 
of water for the new Lake Huron water supply alternative does not include the cost of repayment of 
debt incurred for its construction. The graph shows that without the debt of constructing the new 
system (or once the debt for its construction is repaid), the cost of water from the new supply will be 
substantially less than continuing to purchase water from DWSD. 
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Figure 3: Projected Cost of Water 
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The cost of water for the DWSD alternative was developed using the DWSD rate methodology for 
recovery of capital investment. For comparison, the cost of water for the new Lake Huron supply 
should include the cost of financing its construction. 

If 25-year bonds are used for financing the construction of the new Lake Huron supply, analysis has 
shown that the cost of water for the new Lake Huron supply can be less than with continuing service 
from DWSD. Over the 25-year life of the bonds, the total cost of water with continued DWSD 
supply is projected to be $200 million greater than with the new Lake Huron supply. Figure 4 
demonstrates the cost savings resulting from new Lake Huron supply during the 25-year bond period 
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2 

The City of Flint (Flint), the Genesee County Drain Commissioner Division of Water and Waste 
Services (GCDC-WWS), and the Greater Lapeer County Utility Authority (GLCUA) operate 
community water systems. The Detroit Water and Sewerage Department (DWSD) has supplied these 
utilities with water since the 1960s. 

Because of growing concerns regarding the reliability and cost of the DWSD supply, these utilities 
have studied other supply alternatives. The first formal study was completed in 1992; a 2006 study 
evaluated several alternatives for a long-term water supply. 

This study focuses on two of the alternatives considered in the 2006 study. One alternative considers 
the impact of remaining customers of DWSD; the second alternative evaluates the feasibility of 
developing a new Lake Huron water supply. 

DWSD is planning significant capital investments to address concerns with reliability and to provide 
sufficient capacity to meet the needs of their customers. The cost of planned facility improvements 
will be added to future rate increases to all customers. If DWSD continues to supply Flint, GCDC
WWS, and GLCUA; it is expected that their future rate increases will be greater than other DWSD 
customers because of the methodology for used for determining the cost of water. This study 
compares different options for remaining a customer of DWSD and uses DWSD's established rate 
structure to project the future cost of water. 

The alternative studied for a new Lake Huron water supply can provide water supply on a regional 
basis, providing the potential for service to additional communities. As a result of this potential; 
Sanilac County is included as a participant in this study along with Flint, GCDC-WWS, and Lapeer 
County. This study develops the conceptual design of a new water supply to allow for estimates of 
the costs for its construction and operation for comparison with the alternative of continuing supply 
byDWSD. 

A new governmental authority, the Karegnondi Water Authority (KW A), is planned to be established 
to develop and operate the new water supply. The KW A will include the communities supplied by 
the new water supply. 

The alternatives for long term water supply are evaluated on the following criteria: 

Reliability- A new supply shall be planned with redundancy and backup provisions to maintain a 
continuous, safe supply of drinking water to customers. 
Cost- The concept studied shall be planned in sufficient detail to reasonably develop opinions of 
construction and operating costs, to allow for its comparison with existing water supplies. 
Quality- A new supply shall be planned with suitable provisions so drinking water will meet all 
current and anticipated regulations, and will consistently be of equal or better quality than current 
supplies. 
Quantity - The water supply shall be designed with sufficient capacity and provisions for 
expansion to meet the needs of the service area throughout the planning period. 

September 2009 Page 1 
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Security - Planned facilities shall have suitable prov1s10ns and measures to guard against 
disruption of service or contamination resulting from vandalism or malevolent activities. 

The alternative of continuing supply from DWSD is developed using their current rate methodology 
and planned improvements to their facilities. This report provides an overview of the options for 
continued service by DWSD; Appendix 18 provides a detailed analysis. 

The alternative of developing a new water supply for Flint, Genesee County, Lapeer County, and 
Sanilac County assumes that the KW A will develop and operate the new water supply, to deliver raw 
water from Lake Huron to each member community. Member communities will be responsible for 
local treatment and distribution of water to their customers. 

The concept for a new water supply is developed through a series of technical memoranda that serve 
the following purposes. 

a. Determine the facilities, processes, and capacities required to supply the proposed service 
area. 

b. Establish budgets for construction and ongoing operating and maintenance (O&M) 
c. Evaluate constructability (permitting, environmental concerns, right-of-way requirements). 
d. Develop schedules for implementation. 

This report provides an overview of the study undertaken to develop a new Lake Huron water supply. 
Details are provided in the technical memoranda as appendices to this report. 

The following criteria were used to evaluate the alternative of remaining a customer ofDWSD. 
Planning Period: 25 years 
Economics: Financing for DWSD capital improvements: 30-year bonds at 5% rate 

Engineers and planners used the following criteria for the study and evaluation of a new Lake 
Huron water supply. 

Planning Period: Proposed facilities are planned to meet the projected 25-year needs, at a 
minimum, with provisions for future expansion. 

Design Capacity: Proposed water supply is planned with capacity adequate for maximum 
day demand (MDD); peak demands are assumed to be met through local storage. 

Economics: 
Based on the following assumptions: 
o Inflation Rate during Planning Period: 3% annually 
o Financing: 25-year bonds at 6% rate 
o Capitalized Interest: not included 

Engineer's Opinion of Construction Costs: 
o ENR Construction Cost Index: 8688 
o Construction Contingencies: 15% of construction cost 
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o Design Contingencies: 5% of construction cost 
o Engineering, Legal, Bonds, and Administration: 17% of construction cost 
o Land Acquisition Costs: 

• Easements: $0.15 per square foot 
• Land (Purchase): $6,000 per acre 

Operating and Maintenance Costs 
o Depreciation: 

• Equal to installed cost of equipment and facilities divided by their expected service 
life. Depreciation expenses are considered constant throughout the study period. 
Services lives are assumed as follows: 

Pipe: 75 years 
Mechanical Equipment: 20 years 
Physical Plant: 75 years 

o Power: assumed $0.063 per kWh, in 2014 dollars 
o Labor 

• The following hourly rates are assumed, in 2014 dollars: 
WTP Superintendent: $35 per hour 
Supervisor: $30 per hour 
Operators: $20 per hour 
Maintenance Mechanics: $25 per hour 
Mechanic's Helpers: $20 per hour 
Instrument Technicians: $25 per hour 

• Fringe benefits add 62% to the preceding labor rates 

The study area is considered to include Genesee County, Flint, Lapeer County, and Sanilac County. 
Figure 4-1 below illustrates the study area. 

MICHIGAN 

Figure 4-1: Study Area 

Service 
Area 

I ~ 
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The City of Flint provides water to residential, business, and institutional customers throughout the 
city. The city is fully developed and adjacent areas are supplied water by GCDC-WWS, resulting in 
little potential for expansion of its service area. 

GCDC-WWS provides water to nineteen villages, cities, and townships located in Genesee County. 
There is potential for expanded water service within the nineteen communities now served plus 
growth potential by serving new communities, within or adjacent to Genesee County. 

Most cities and villages in Lapeer County operate community water systems. The City of Lapeer, the 
City of Imlay City, the Village of Almont, and Mayfield Township are members of GLCUA and 
purchase water from DWSD for distribution to their water customers. Lapeer, Imlay City, and 
Almont supply water to businesses and residences throughout their municipal boundaries. Mayfield 
Township provides water service only to a limited area within the township. Six other townships are 
members of GLCUA; however, they do not currently provide water service to their communities. 
Other county municipalities, including Columbiaville, Dryden, Metamora, and North Branch operate 
community water systems which utilize wells for supply. For this study, the initial service area for 
the new Lake Huron Supply is assumed to be the GLCUA communities. There is potential for 
increased water demands through continued development within existing GLCUA service areas, 
expansion of service to new areas, and agricultural irrigation. 

Sanilac County is predominantly rural, with 80% of the land used agriculturally. Most villages and 
cities in the county operate community water systems. Four of the five townships which border Lake 
Huron operate community water systems which supply only the properties near the lakeshore. The 
proposed supply pipeline from Lake Huron provides the ability to serve to other areas of the county. 
For this study, it is assumed that one township (Worth Township) receives water from the new Lake 
Huron supply. Studying the requirements for providing service to Worth Township provides 
guidance regarding the costs for supplying other Sanilac County communities. 

Communities and agencies within the study area are presently supplied water from other sources. 
Engineers and planners have reviewed records of past water use to determine the initial demands of 
the proposed water supply. In addition, officials representing communities within the service area 
have provided guidance for projecting future water use. Table 5-1 below summarizes the demands 
used for this study. 

Table 5-1 Design Demands Used for Study 

GCDC-WWS 14.2 25.0 16.2 32.5 22.5 45.0 

Flint 16.5 25.0 19.2 28.8 24.0 36.0 

GLCUA 2.5 3.8 9.0 14.8 11.7 19.7 

Sanilac Cou 0.1 0.1 0.1 0.1 0.1 0.2 

Total 33.3 53.9 44.5 76.2 58.3 100.9 
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Flint, GCDC-WWS, and GLCUA are currently supplied water from DWSD. Flint and GLCUA have 
contracts with DWSD for water service. GCDC-WWS is supplied water from Flint as a second-tier 
customer. This section considers options for continued supply by DWSD. 

Sanilac County is not currently supplied by DWSD. This alternative is not available for Sanilac 
County. 

DWSD establishes water rates for all of its customers through a uniform rate structure. The 
following variables are considered in the rate model: 

Annual average day flow 
Maximum day flow 
Peak hour flow 
Distance 
Elevation 
Meter size 
And combinations of the above 

DWSD determines its cost to operate, maintain, and expand the water system on an annual basis. 
Costs are categorized regarding their impact by the preceding variables. Costs are combined with 
the variables established for each community and are used to compute the cost of water for each 
community annually. 

DWSD indicates that rate increases are expected to average 7% through 2014, then 4% thereafter. 
These increases are considered the average of all DWSD customers. A review of historical 
records indicates that rate increases to Flint have averaged about 1% higher than the average of 
all suburban DWSD customers. Therefore, this study assumes increases of 8% through 2014 and 
5% subsequently. 

The geographical locations of Flint, GCDC-WWS, and GLCUA have a significant impact on 
their rates for water supply by DWSD. Historically, about 70% of the cost of water has been 
attributed to the "distance" and "elevation" components of the DWSD rate methodology. 

DWSD is planning the construction of additional transmission facilities. Using the current rate 
methodology, the costs associated with the construction and operation of these facilities will be 
assigned to the "distance" and "elevation" categories. The cost of water to Flint, GCDC-WWS, 
and GLCUA are expected to increase more as DWSD adds these facilities. 

DWSD has developed a new "Master Agreement for Water Supply". The new agreement 
provides a thirty year commitment for water supply and requires a commitment for purchase of a 
minimum volume of water each year. The agreement also provides customers the ability to 
specify the quantities and pressures of water to be supplied. The cost of water will be based upon 
the contracted quantities rather than historical demands. DWSD is not required to deliver water in 
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excess of the contracted quantity. Where demands are exceeded by a community, DWSD may 
increase the cost of water to the community based on the actual demands experienced. 

DWSD is encouraging all suburban customers to adopt the new agreement to provide for better 
planning, uniformity between all customers and less fluctuation in rates from year to year. For 
customers that do not elect to execute the new master agreement, the existing supply agreements 
will continue to be used. Where the existing agreements remain in use, rates will be established 
based on historical demands plus a twenty percent allowance for potential future increases in peak 
demand. 

Through preliminary meetings with DWSD, several concepts have been identified for Flint, 
GCDC-WWS, and GLCUA to remain customers of DWSD. Four of these concepts have been 
studied. These are summarized in the following sections and are discussed in detail in Appendix 
18. 

6.2.1 Option 1 -No Change 

This option assumes that Flint and GLCUA continue to purchase water from DWSD based on 
their existing water supply contract. GCDC-WWS is assumed to continue to purchase water 
as a second tier customer from Flint. 

It is assumed that future water rates are established on the basis of historical demands plus a 
20% proxy. It is also assumed that DWSD constructs the planned upgrades to their 
transmission facilities and that the cost of construction and operation are incorporated into the 
future cost of water. 

Figure 6.1 shows the projected cost of water for Flint and GCDC-WWS; Figure 6.2 shows the 
projected cost of water for GLCUA. 

6.2.2 Option 2- Master Agreement (Current Demands, plus 5%) 

This alternative assumes that Flint, GCDC-WWS, and DWSD execute the new master 
agreement. It is assumed that the contracted volumes are equal to historical demands, plus a 
five percent increase to provide for some growth. It is also assumed that DWSD constructs 
planned upgrades to their transmission facilities and that the cost of construction and 
operation are incorporated into the future cost of water. 

Figure 6.1 shows the projected cost of water for Flint and GCDC-WWS; Figure 6.2 shows the 
projected cost of water for GLCUA. 

6.2.3 Option 3- Master Agreement (Future Demands) 

This alternative assumes that Flint, GCDC-WWS, and GLCUA execute the new master 
agreement. It is assumed that the contracted volumes are equal to the projected demands 
assumed in Section 5. It is also assumed that DWSD constructs planned upgrades to their 
transmission facilities and that the cost of construction and operation are incorporated into the 
future cost of water. 

Figure 6.1 shows the projected cost of water for Flint and GCDC-WWS; Figure 6.2 shows the 
projected cost of water for GLCUA. 
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6.2.4 Option 4- Master Agreement (Partnering Arrangement with Capital Contribution) 

DWSD officials have indicated that Flint, GCDC-WWS, and GLCUA could realize reduced 
costs for water through a partnering arrangement. In this scenario, Flint, GCDC-WWS, and 
GLCUA would execute the new master agreement and would be responsible for the 
construction and operation of a portion of the transmission facilities upgrades planned by 
DWSD. Under this scenario, the distance and elevation factors used for establishing rates can 
be reduced. 

$50.00 

$40.00 

$30.00 

$20.00 

Figure 6.1 shows the projected cost of water for Flint and GCDC-WWS; Figure 6.2 shows the 
projected cost of water for GLCUA. 

Figures 6-1 and 6-2 show that over the 25-year planning period, option four results in the 
lowest cost of water of the four options considered for continued DWSD supply. This option 
will be compared against the alternative of constructing a new Lake Huron water supply. 

Figure 6-1: Flint and GCDC-WWS Cost of Water 
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Figure 6-2: GLUCA Cost of Water 
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Figure 7-l (page 9) schematically shows the proposed new water supply. Components are color 
coded to delineate the KW A's responsibilities and member communities' responsibilities. 

The authority will be responsible for delivery of raw water to the member communities; each 
community will be responsible for the treatment and distribution of water to its customers. 

7.1.1 Source 

Water for the new supply is planned to be drawn from Lake Huron. In 2002, Genesee County 
purchased 230 acres ofland adjacent to Lake Huron as a potential site for a new water supply 
facility. The site is located in Worth Township, Sanilac County, about 20 miles north of Port 
Huron, Michigan. 
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Figure 7-1: Schematic 

FIGURE 7-1 - setEMAnc 
LAKE HURON WATER SUPPLY 

Lake Huron Water Supply 
Karegnondi Water Authority 
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A submerged crib intake is planned to be located about 3.2 miles from the shoreline, in 40 
feet of water. It is believed that this location is far enough from shore to provide a steady 
supply of high-quality water from the upper lakes and is deep enough as to not interfere with 
shipping. The intake is planned with provisions for controlling zebra mussels and ice. 

A single pipeline to convey water from the intake, located under the lake bottom, to a 
shorewell is planned. An inland reservoir will provide reliability for the single intake, which 
provides storage capacity for the MDD for a period of seven days. This period is considered 
adequate to allow for maintenance or repairs to the intake. 

The proposed intake is planned with a capacity of 200 mgd, two times the projected 50-year 
MDD. The intake is planned to have greater capacity than other components due to the 
difficult construction conditions and relatively high cost, in relation to other project costs. 

7.1.3 Lake Huron Pumping Station 

The Lake Huron Pumping Station (LHPS) is proposed to be located adjacent to Lake Huron, 
pumping raw water from the intake shorewell to facilities located further inland for storage, 
treatment, and distribution. Two-stage pumping is planned: low-lift pumps will draw water 
from the shorewell and pump to adjacent ground storage tanks; high-service pumps will draw 
from the storage tanks and pump raw water to the inland reservoir. 

The pump station facility is planned for the projected 50-year demand, although initial 
pumping equipment will be designed for the 25-year demand. The pump station is planned 
with provisions for expansion to 200-mgd capacity, consistent with the ultimate capacity of 
the intake. 

Security provisions are planned for the pumping station facility. Backup power will be 
provided for system monitoring and control, security, lighting, and HVAC. Backup power 
for pumping is not planned; water can be supplied to customers from the inland reservoir for 
several days in the event of a power failure. 

7.1.4 Transmission Mains 

New pipelines will be necessary to transport water from the Lake Huron source to the 
customers. 

Most of the area between Lake Huron and the proposed service area is rural. Elevations 
between the lake and Flint vary from a low of 590 feet to a high of 975 feet. Intermediate 
pumping between Lake Huron and Flint will be required to limit operating pressures. 

Although specific routes have not been chosen, it is assumed that pipelines will primarily 
follow existing roads. Engineers have reviewed several routes to gain an understanding of 
road types and conditions, soil conditions, terrain, presence of existing utilities, stream and 
river crossings, land use, and environmental conditions that may be encountered with pipeline 
construction. Using this information, cost estimates for right-of-way acquisition, excavation, 
and restoration for the new pipelines have been developed, regardless of their route. 

Engineers and planners have designed the proposed transmission mains to provide sufficient 
capacity for the 25-year MDD. The pipeline between Lake Huron and the inland reservoir is 
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planned to be a single line; the reservoir will have sufficient storage to meet maximum 
demand over a consecutive seven-day period, allowing for repair or maintenance of the 
pipeline. Other pipelines are planned to be dual lines, except where alternative provisions for 
reliability are available. 

A specific pipeline material has not been selected, however, it is assumed that pipe may be 
ductile iron pipe (DIP), concrete pressure pipe (CPP), or steel pipe. DIP is available in sizes 
up to 64 inches in diameter. 

Pipeline capacity has been developed using the following criteria: 
Maximum operating pressure: 200 psi 
Hazen Williams C-factor: 120 

Figure 7.1 (page 9) shows the proposed pipeline sizes to provide capacity for the 25-year 
MDD. 

The following pipeline appurtenances have been included in the initial planning for 
transmission mains. 

Isolation valves: electric actuated gate valves, at six-mile intervals 
Provisions for flushing, draining, and surge relief: periodically at streams or drains 
Provisions for air release: at high points 

Additional capacity in excess of the projected 25-year MDD can be provided by the addition 
of intermediate pumping facilities, construction of another pipeline, or additional reservoir 
storage. As demands approach the projected 25-year MDD, an evaluation of future needs and 
alternatives should be completed to develop a specific plan for future expansion. 

7.1.5 Raw Water Reservoir and Pnmping 

The concept for a new water supply includes an inland reservoir. The planned reservoir 
provides storage inland, away from Lake Huron, which can supply water to KW A customers 
when the single pipeline between the lake and the reservoir or the intake is out of service for 
repairs or maintenance. The proposed reservoir has a capacity of 620 million gallons, which 
can supply the MDD ofKWA customers for more than seven consecutive days. 

A single-cell reservoir is planned initially, based upon 25-year demands. A second cell can 
be added for increased future demands. A specific site for the reservoir has not been selected, 
but at least 190 acres of land is recommended to provide space for future expansion. 

Water from the LHPS will normally be discharged directly into the reservoir; a second 
pumping station located at the reservoir will draw water from the reservoir for pumping to 
downstream customers. Although the flow-through operation should minimize loss of water 
quality, provisions will be provided for chemical control of algae and other potential water 
quality concerns in the reservoir. 

Twin pipelines are planned downstream of the reservoir to provide reliability; one pipeline 
will be available to supply water in the event one is out of service for repairs or maintained. 
Together, the two pipelines have capacity for the 50-year MDD; however, an individual 
pipeline will have capacity only for 75% of the MDD. During periods when one pipeline is 
out of service for repairs or maintenance, restrictions on outdoor water use may be required to 
reduce demands to this level. 
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The reservoir pump station is planned to pump concurrently to both pipelines. Five 20-mgd 
pumps are planned initially to deliver the 25-year MDD. Space is provided in the planned 
facility for the addition of two pumps to meet the 50 year demand. 

Backup power for system control and monitoring, security, lighting, HV AC, and pumping are 
included for the planned facility. 

The concept for a new Lake Huron water supply assumes that the KW A will deliver raw water to 
each member community and that each community will be responsible for its treatment and 
distribution. Additional facilities or modifications will be required by each member community 
to replace their existing water supply. Each member community has different needs described 
below. 

7.2.1 Sanilac County 

The new water supply can provide service to Sanilac County communities from any point 
along the proposed pipeline. For this study, it is assumed service is provided to Worth 
Township. The facilities and cost for providing service to Worth Township will be similar 
for other communities. Worth Township is presently supplied finished water from the 
Lexington Worth Township's Utility Authority (LWTUA); LWTUA is supplied water from 
the Village of Lexington. L WTUA distributes water to Worth Township properties along 
Lake Huron and M-25. The southerly end of the LWTUA distribution system is adjacent to 
the planned site for the intake and pumping station for the new KW A water supply. 

To supply Worth Township with the new Lake Huron water supply, treatment will be 
required. Raw water from the LHPS ground storage tanks will be pumped to an adjacent 
treatment facility to be treated by microfiltration, and disinfection prior to re-pumping to the 
existing L WTU A distribution system. Micro filtration is a well established treatment process 
for treating Great Lakes water. Microfiltration equipment is modular, and future expansion, 
if necessary, is easily accomplished by the addition of modules and building expansion. 

An analysis of the LWTUA distribution system to evaluate the impact of a new supply has 
not been completed. 

7.2.2 Lapeer County 

DWSD currently provides treated water to Lapeer County communities of Lapeer, Imlay 
City, Almont, and Mayfield Township. Provisions for water treatment will be required for 
the new supply, to provide service to these and other Lapeer County communities. 

Alternatives for treatment include a single treatment plant for Lapeer County, treatment 
plants for individual communities, or supply of finished water from Genesee County. After 
preliminary consideration, the alternative of a single Lapeer County facility is included in this 
study. The selection of the best alternative for treatment should be made after customers and 
demands are finalized. 

Transmission piping, to convey treated water from the treatment facility to the four 
communities, is included in the project costs for Lapeer County. Treatment by microfiltration 
is planned. Treatment equipment is modular, and facilities can be expanded relatively easily. 
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The proposed treatment facility and finished water transmission mains have been planned for 
the 25-year MDD. Treatment facilities can be easily expanded for increased demands. 
Pipeline capacity can be increased by constructing additional pipelines or adding pumping 
capacity. 

7.2.3 Genesee County 

If the current finished water supply from Flint and DWSD is replaced with the new Lake 
Huron supply, several modifications to the GCDC-WWS system will be required. 

7.2.3.1 Water Treatment 

GCDC-WWS currently purchases finished water for distribution to its customers. With 
the proposed KW A raw water supply, treatment will be required prior to distribution. 

Conventional treatment by clarification and filtration is planned. Specific processes 
include rapid mixing, flocculation, high-rate plate settler clarification, and granular media 
filtration. Provisions are included for the future addition of treatment processes, if 
necessary for compliance with regulations or to improve treatment. 

The water treatment plant is planned to have four equally sized pretreatment trains. The 
loading rate of filters at the initial MDD is conservative. It is assumed that once the plant 
is operational, plant-scale trials will demonstrate the suitability of high-filter surface 
loading rates, which are expected to ultimately provide sufficient capacity for the 50-year 
demand without the addition of more filters. 

7.2.3.2 Henderson Road Pumping Station 

Finished water from the planned GCDC-WWS water treatment plant will be pumped to 
the Henderson Road Pumping Station (HRPS). The HRPS currently pumps water to the 
east and north areas of Genesee County. With the planned new Lake Huron supply, the 
HRPS will provide high service pumping, supplying finished water to all of the GCDC
WWS distribution system. Additional pumps must be added for its increased service 
area. 

Three pumps currently provide a firm capacity of 16 mgd and a total capacity of30 mgd. 
Additional pumping capacity of 8 mgd is needed to meet the projected demands during 
the initial years of operation. Additional pumping capacity of 16 mgd (from current 
capacity) is required for the projected 25-year demands. Expansion of the HRPS building 
is required to accommodate both of the additional pumps. Emergency backup power is 
currently available at the HRPS facility and is adequate for operating three 8-mgd pumps. 

The HRPS is presently supplied water by a 48-inch pipeline from Flint's 72-inch 
transmission main. The 48-inch pipeline will need to be reconfigured to allow the HRPS 
to pump to the 72-inch transmission for distribution to the south and west areas of the 
county. This requires replacement of the meter and check valves with a control valve at 
the connection to the 72-inch main. 

7.2.3.3 Flint's 72-Inch Transmission Main 

September 2009 

A transmission main supplies water from the DWSD system to Flint from DWSD's Lake 
Huron treatment plant, just north of Port Huron. East of Genesee County, the pipeline is 
owned and operated by DWSD. The City of Flint owns and operates the 72-inch 
transmission main running from the DWSD meter located near the county line, through 
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Genesee County to the Flint water treatment plant. The GCDC-WWS distribution system 
is supplied through eight connections to the Flint 72-inch main. 

Although the 72-inch main will no longer be necessary to convey water to Flint under 
this concept being studied, maintaining the main's operation will allow it to continue to 
supply the GCDC-WWS distribution system. In this role, future responsibility for the 
main should be transferred from Flint to GCDC-WWS. 

7.2.4 Flint 

Prior to contracting with DWSD in 1965 for water supply, the City of Flint treated water from 
the Flint River. DWSD delivers finished water to Flint, but the city's water treatment plant 
has been maintained and operated on a limited basis as a backup supply. Some modifications 
at the city's treatment plant will be necessary to allow it to reliably provide treatment on a 
continuous basis. Proposed modifications required for full-time operation and treatment of 
Lake Huron water include: 

Piping and metering to deliver raw water 
Power upgrades, including emergency I backup power 
Disinfection upgrades 
Chemical feed systems 
Finished water pumping 
Updated controls and monitoring 
Added security measures 

Construction of the proposed new water supply requires permits and approvals from federal, 
state, county, and local agencies, railroads, and utilities. It is expected all required permits and 
approvals can be obtained during design. A permit to withdraw water from Lake Huron has been 
issued by the MDEQ. 

Engineers and planners have developed opinions of cost for construction of the new water supply 
and for its ongoing operation and maintenance, using the criteria identified in Section 3. Costs 
include contingency allowances of 20%, and engineering, legal, bond, and administrative 
allowances of 17%. 

7.4.1 Construction Costs 

Table 7-1 below summarizes the project cost of a new water supply; Table 7-2 (page 15) 
shows the cost distribution among the KW A member communities. KW A costs are 
distributed to members proportionally, based upon each community's share of the total 
capacity provided. 
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Table 7-1: Project Costs 

Table 7-2: Project Costs for New Lake Huron Water Supply 

New Sanilac Co. Facilities 

New La Co. Facilities 

New Genesee Co. Facilities I 

Totals 

rades 

7.4.2 Treatment Costs 

Table 7-3 summarizes the treatment costs during the first year of operation, assumed to be 
2014. The costs for operating and maintaining the new KW A water supply water to each 
community is distributed on the basis of each community's projected annual consumption. 
These costs are combined with local treatment costs to determine the total cost for supplying 
treated water to each community. Costs are expressed in dollars per 1,000 cubic feet 
($/MCF) to allow comparison with DWSD commodity units. 

The last column of Table 7-3 below shows the current DWSD commodity charges, for 
comparison with the projected 2014 cost of treatment by the new Lake Huron supply being 
studied. 
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Table 7-3: Projected Initial Treatment Costs with New Lake Huron Water Supply 

$4.41 

$1.30 86 $4.16 $14.32 

$1.30 $4.13 $5.43 $14.32 

Notes 
I. New water supply costs based on projected annual consumption of each community in year 2014. 
2. Costs do not include debt retirement or 

7.4.3 Annual Treatment Costs 

Projected average annual treatment costs resulting from the new water supply are shown 
through the year 2050 on Figure 7-2 (page 16). Neither debt retirement nor depreciation is 
included in the annual operating and maintenance expenses shown on Figure 7-2. 

Figure 7-2: Cost of Treated Water 
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The concept developed for a new water supply is based on criteria established prior to beginning 
the study. There are alternatives which can reduce the cost of a new water supply, yet provide a 
safe, reliable supply. Project costs can be reduced by more than $100 million through 
incorporation of some of the alternatives identified here. 

7.5.1 Cost-Reduction Alternatives- KWA Lake Huron Supply 

Provide a single supply pipeline (relocate reservoir further inland) 
Reduce the capacity of the Lake Huron intake and pumping station by 50% 
Negotiate an agreement with DWSD to provide backup and eliminate the reservoir 
Provide single-stage pumping at the LHPS 
Reduce size of transmission mains by either increasing operating pressures or reducing 
capacity 

7.5.2 Cost-Reduction Alternatives- GCDC-WWS 

HRPS- construct additionallO-MG storage in lieu of redundant finished water pipeline 
Provide treatment by micro filtration instead of conventional treatment 
Locate WTP at HRPS site 

7.5.3 Cost-Reduction Alternatives- Flint 

Reduce capacity of planned facilities 

7.5.4 Cost-Reduction Alternatives- Lapeer County 

Reduce capacity of planned facilities 
Other options for treatment and distribution may reduce costs once actual service area 
and demands are defined. 

7.5.5 Cost-Reduction Alternatives- Sanilac County 

Identify specific customers for water supply and determine facilities and costs for specific 
conditions 

The following schedule shows that planning and design of the new water supply can be 
completed within four years. Early procurement of pipe and materials, division of construction 
work to allow for more contractors or crews, advance work on critical issues, and other measures 
can be incorporated in the proposed project to accelerate the schedule. 
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for project 
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• Mapping, design, 
permitting 

• Geotechnical 
investigations 

• Pipe procurement 

• Construction 

• Commencement 
of operations 

With the investments in facilities planned by DWSD, either of the alternatives considered are 
believed to provide a reliable, long-term water supply with sufficient capacity for the needs of the 
study area. Both alternatives address the criteria established for reliability, water quality, quantity and 
security. The primary difference between the two alternatives is economics. Regardless of the 
alternative selected, a new pipeline and other facilities are planned for construction. As a result, the 
cost of water will increase regardless of the alternative selected; however, each will be affected 
differently. 

Figure 8-1 shows the projected cost of water over the planning period for both alternatives. For 
demonstration purposes, the cost of water for the new Lake Huron water supply alternative does not 
include the cost of repayment of debt incurred for its construction. The graph shows that without the 
debt of constructing the new system (or once the debt for its construction is repaid), the cost of water 
from the new supply will be substantially less than continuing to purchase water from DWSD. 
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Figure 8-1: Comparison of Alternatives 
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--Alternative!- DWSD Alternative2- NewSupply 

The cost of water for the DWSD alternative was developed using the DWSD rate methodology which 
includes recovery of capital investment. For comparison, the cost of water for the new Lake Huron 
supply should include the cost of financing its construction. 

If 25-year bonds are used for financing the construction of the new Lake Huron supply, analysis has 
shown that the cost of water for the new Lake Huron supply can be less than with continuing service 
from DWSD. Over the 25-year life of the bonds, the total cost of water with continued DWSD 
supply is projected to be $200 million greater than with the new Lake Huron supply. 

Figure 9-1 demonstrates the cost savings resulting from new Lake Huron supply during the 25-year 
bond period; the figure also shows the reduction of the cost of water with new Lake Huron supply 
once the debt in paid back. 
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Figure 9-1: Comparison of Alternatives 
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In addition to the criteria established in Section 2 for comparison of long-term water supply 
alternatives, there will be other impacts. A review of some of these follow. 

Either alternative will require the construction of new facilities. Depending on the alternative, up 
to 1,200 construction jobs will be created over a three-year period. With Alternative 1, the new 
facilities constructed by DWSD must comply with Executive Order 4001 of the Mayor of Detroit, 
which requires that either at least 50% of labor for construction is Detroit residents or a penalty is 
assessed against the contractor. Without the restrictions, Alternative 2 offers the Genesee, 
Lapeer, and Sanilac County region more opportunity to furnish local labor for construction. 

Continued DWSD supply will result in a negligible increase in operation and maintenance 
staffing once the new facilities are constructed, since water will be supplied from an existing 
treatment plant. Approximately 45 new full-time positions will result from operation and 
maintenance of three new water treatment plants and other facilities consequential to the new 
Lake Huron water supply. 

DWSD plans for construction of a new section of transmission main; this main is a small piece of 
the overall DWSD system. Although the facilities planned by DWSD will be new, most other 
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components of the DWSD system are 50 to l 00 years old. As a result of the age of the DWSD 
system, future operating and replacement costs are anticipated to continue to be greater with 
continued DWSD supply than with the new system provided by KW A. 

Both alternatives will result in approximately 70 miles of new transmission main. Since specific 
routes have not been determined, it is assumed that both alternatives will have similar impacts 
environmentally as a result of pipeline construction. Permitting for construction of either pipeline 
alternative is expected to be of a routine nature. Impacts are anticipated to be temporary, 
occurring only during the construction period. 

Continued supply from DWSD provides for supply of water through an existing intake from Lake 
Huron. The alternative for a new supply requires construction of a new intake. Environmental 
impacts during construction of the new intake will be of a temporary nature. With either 
alternative, the total quantity of water drawn from Lake Huron will be equivalent. A permit for 
withdrawal from Lake Huron has been issued for the new water supply. 

25 Year Demand -The projected quantity of water needed in the future (in 25 years). 

Average Day Demand -The quantity of water desired over a period of 24 hours, averaged over a year. 

Capacity - The greatest quantity that can be conveyed or processed by a particular component, or the 
limiting quantity of a facility or series of components. 

Clarification - Water treatment process providing for the removal of particles from water using gravity 
settling. 

Construction Contingencies - An allowance in the project budget so money is available in the event 
unexpected conditions are encountered during the construction phase which requires additional work to 
finish the project. 

Construction Cost - The cost of constructing proposed facilities; including labor, materials, and 
contractor's equipment charges and fees. 

Crib - Submerged structure which surrounds inlet to intake pipe for protection. 

Demand- The quantity of water desired by customers. 

Design Contingencies - An allowance in the project budget so money is available in the event that 
design and permitting requirements result in the need for additional facilities, longer pipeline routes, 
more difficult construction conditions, or other conditions which increase the project cost. 

Disinfection - Treatment process to destroy or prevent the growth of disease-carrying microorganisms. 

Distribution -Delivery of water to customers (homes, businesses, institutions, etc.) by a pipe network. 

ENR Construction Cost Index - An index for "time adjustment of construction costs". Engineering 
News- Record (ENR) is a long established publication serving the construction industry. The index is 
computed based upon the cost 200 hours oflabor, 25 cwt structural steel, 1.128 tons cement, and 1,088 
board feet of lumber. The index has been computed over a l 00+ year history. 

Filtration - Treatment process using a porous material to trap and remove suspended particles from 
water. 

Finished water- Water that has received treatment and meets standards and regulations established for 
drinking water. 
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Firm Capacity - The maximum quantity of water that can be treated or pumped in the event that the 
largest mechanical component or pump is out of service. 

Governmental Authority - A governmental entity, comprised of other governmental units (cities, 
townships, counties, etc.), for a special purpose such as sharing services (water utilities, public safety, 
libraries, etc.) 

Ground Storage- Tank at ground level for the storage of water. 

Hazen Williams C Factor - Engineering coefficient used for considering the effect of pipe material on 
hydraulic capacity. 

High Service - Term used to describe pumping against high pressure, often resulting from elevation 
increases and friction in pipeline(s). 

Intake - Submerged pipe inlet to draw water from a lake. 

Local Storage - Water storage tanks located in the distribution system, often providing for supplying 
water for peak demands because of their proximity to the customers' locations. 

Low Lift- Term used to describe pumping against relatively low pressure, usually where water must be 
lifted to provide for another treatment process. 

Malevolent- Actions intended to result in harmful or malicious impact. 

Maximum Day Demand (MDD) -The maximum quantity of water desired by customers over any 24 
hour period. 

Microfiltration - Treatment process using fine-pored synthetic membranes for removal of particles in 
water. 

O&M - Acronym for operating and maintenance. Operating and maintenance is the ongoing cost for 
operation, including labor, power and utilities, chemicals and supplies, maintenance and repairs, 
supervision, and administration. 

Peak Hour Demand - The greatest quantity of water desired for consumption during any one hour 
period. 

Project Costs - The total cost of constructing proposed facilities; including the cost of construction plus 
other costs expected during the planning, design, and construction phases. Other costs often include 
land acquisition, utility service, engineering, legal fees, and appropriate contingencies. 

Proxy - An allowance for future increased water use assumed by the water supplier, in absence of 
information provided by the water customer. 

Raw Water - Water in its natural state, prior to treatment. 

Reservoir -Earthen basin or tank for the storage of water. 

Residuals - Solid materials resulting from the treatment of water. Residuals may include solids (silt, 
algae, etc.) removed from the source water or the precipitate resulting the addition of chemicals for 
treatment. 

SCADA- Acronym for "Supervisory Control and Data Acquisition". SCADA is a term commonly used 
to describe the instrumentation to measure or monitor equipment and/or processes, and controls to 
operate equipment. 

Shorewell- Vertical shaft located adjacent to lake, extending from the ground surface down to the intake 
ptpe. 
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Zebra mussels - small shellfish introduced to Great Lakes through ballast discharge from international 
shipping. Zebra mussels are a concern to waterworks because they attach to submerged intakes and 
pipes, resulting in reduced capacity or plugging. 

12 
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Karegnondi Water Authority Lake Huron Water Supply Study 

Appendix 1 - Projected Water Demands 

1.1 - General 

Recent water records from Flint, GCDC-WWS, and GLCUA have been reviewed to evaluate 
historical water use. Working with representatives of these communities, projections of future 
water demands were developed. Table 1 shows the initial and projected water demands that 
have been assumed for this study, in regard to a new Lake Huron Water Supply. Water records 
from Sanilac County were unavailable; the Sanilac County demands shown in Table 1 have 
been assumed. 

Table 1 -Design Demands for Planning New Lake Huron Water Supply 

Initial (2014) 25-Year (2039) 50-Year (2064) 

Customer Min. Day Avg.Day Max. Day Min. Day Avg.Day Max. Day Min. Day Avg.Day Max. Day 
Demand Demand Demand Demand Demand Demand Demand Demand Demand 
(MGD) (MGD) (MGD) (MGD) (MGD) (MGD) (MGD) (MGD) (MGD) 

Genesee 10.66 14.21 25.00 12.19 16.25 32.50 16.88 22.50 45.00 County 

City of 
12.39 16.52 25.00 14.44 19.25 28.88 18.00 24.00 36.00 

Flint 

Lapeer 
1.47 2.54 3.82 5.23 9.01 14.85 6.77 11.66 19.66 County 

3%WTP 
0.74 1.00 1.61 0.96 1.34 2.29 1.25 1.74 3.02 Process 

Subtotal: 25.25 34.26 55.43 32.81 45.85 78.52 42.89 59.90 103.68 

Sanilac 0.03 0.05 0.10 0.04 0.07 0.14 0.05 0.10 0.20 County 

Total: 25.28 34.31 55.53 32.85 45.92 78.66 42.94 60.00 103.88 

(I] WADETRIM Page 1 of 1 
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Lake Huron Water Supply Study Appendix 1A- Projected Water Demands 

1.1 Withdrawal Permit 

Based on the demands presented in Table lof Appendix l, Genesee County applied for a permit for 
withdrawal of 85 MGD of water from Lake Huron. The MDEQ issued the permit on August 28, 2009. 
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10.1 General 

The Karegnondi Water Authority (KWA) is studying the development of a new Lake Huron water 
supply for Genesee, Lapeer, and Sanilac counties. This memorandum summarizes the concept 
studied for supplying water to Lapeer County. 

10.2 Study Area 

The study area includes all of Lapeer County. Lapeer County is generally rural, in nature. There are 
several cities and villages scattered throughout the county. Development and business activity within 
the county is generally concentrated along the I-69, M-24, and M-53 highway corridors. 

The Lapeer County communities of Lapeer, Imlay City, Almont, and Mayfield Township are supplied 
water by the Greater Lapeer County Utility Authority (GLCUA). GLCUA is supplied water by the 
City of Detroit's Water and Sewerage Department (DWSD). Imlay City, Mayfield Township, and 
Lapeer are supplied water from DWSD's 72 inch transmission main running from the Imlay Pumping 
Station to Flint. Almont is supplied water from DWSD's 96 inch transmission main running from 
their Imlay Pumping Station to the Detroit area. DWSD supplies finished water to GLCUA 
members. 

Several other communities in Lapeer County operate municipal water systems. These communities 
utilize wells to supply water to their customers. Additionally, there are several community water 
systems scattered across Lapeer County, providing water service to campgrounds and mobile home 
parks. 

Businesses and residences in other areas of the county rely on individual wells for their water supply. 

10.3 Growth within Lapeer County 

Lapeer County population grew by 5.7% between 2000 and 2005 (annual rate of just over 1%). 
Lapeer County was the lih fastest growing county in Michigan and the 495th (out of 3,141) fastest 
growing county in the United States during this period. 

Although recent economic conditions have halted growth, prudent planning should anticipate 
continued growth in the future. 

10.4 Projected Demands 

Potential Lapeer County water demands are divided into the following four categories: 

1. Existing DWSD Customers 
2. Existing Type 1 Community Water Supplies (Well Supply) 
3. Communities with No Public Water Supply 
4. Agricultural Irrigation 

10.4.1 Groupl- Existing DWSD Customers 

The Greater Lapeer County Utility Authority (GLCUA) contracts with the Detroit Water and 
Sewerage Department (DWSD) for finished water. Ten Lapeer communities are members of 
GLCUA. Four communities (Lapeer City, Imlay City, Almont Village, and Mayfield Township) 
currently receive water from GLCUA. The other six communities have never received water 
from GLCUA nor currently have any municipal water facilities. 
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Table 10-1 summarizes initial water use based on DWSD records. Projections for future use for 
Imlay City and Almont have been developed assuming 20% growth over 25 years, which is just 
less than the growth experienced in the area between 2000 and 2005 (0.8 % vs. 1.1 %). 
Projections for Mayfield Township have been based on 50% growth over 25 years, since the 
existing service area is quite small. The City of Lapeer provided projections of growth in their 
serv1ce area. 

a e - - XIS mg us omer T bl 10 1 E . f DWSD C t D d eman s 
Initial 25 Year 50 Year 

Average Max Day Average Max Day Average Max Day 
Existing DWSD Customers (mgd) (mgd) (mgd) (mgd) (mgd) (mgd) 
- Lapeer City 1.44 2.03 7.29 11.35 9.31 14.49 
- Imlay City 0.87 1.37 1.05 1.81 1.26 2.17 
- Almont Village 0.21 0.38 0.25 0.46 0.30 0.55 
- Mayfield Township 0.02 0.04 0.03 0.06 0.05 0.09 
- Subtotal 2.54 3.82 8.62 13.68 10.92 17.30 

10.4.2 Group 2- Existing Type 1 Community Water Supplies (Well Supply) 

Clifford, Columbiaville, Dryden, Metamora, and North Branch operate Type 1 community water 
systems, each utilizing wells for supply. The closest community is about five miles from the 
planned KW A supply. There has been no interest identified for replacing any of these existing 
supplies with the proposed KW A supply. For this analysis, it is assumed that none of these 
community water systems will replace their existing wells with the new supply planned by KW A. 

Other community water supplies serve mobile home parks and campgrounds. Similarly, none of 
these are believed to be in close proximity to the proposed KW A supply and none are assumed to 
be future KW A customers. 

10.4.3 Group 3- Communities with No Public Water Supply 

Although the Lapeer County communities without municipal water systems are generally rural in 
nature, local officials believe that communities adjacent to the I-69, M-53, and M-24 corridors 
have great potential for development. New water service to these areas could provide service to 
both existing residences in businesses and new development. Water supply to these areas will 
require construction of distribution (and perhaps storage) facilities. 

As an example, Elba Township provides sewers to 175 units in the "Elba Village" area, plus 77 
units for the Potters Lake area. County officials are aware of proposed developments which 
could add as much as 600 units of new development to the area. If served with water, these 852 
units would result in an average demand of 268,000 gpd and a maximum day demand of 0.47 
mgd. 

It is conceivable that new areas in Lapeer County could experience development over the study 
period of 50 years and community water service. A maximum day demand of0.47 mgd has been 
assumed for new water supplies over the next 50 years. 

10.4.4 Group 4 - Irrigation 

The 2002 Farm Census indicated that 19 farms accounted for most of the irrigated farmland in 
Lapeer County. These farms had a total of 1,787 acres under irrigation. Surface water sources 
provided 86% of the water used for irrigation. 
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Based on meteorological conditions from 2006 and the 2002 Farm Census records, a study 
prepared by the MDEQ estimated annual irrigation use in Lapeer County at 405 million gallons. 
This is equal to 227,000 gallons per acre annually, or the equivalent of8.3 inches of rainfall. 

The growing season is assumed to be 120 days in duration. It is also assumed that irrigation 
occurs 50% of the days during the growing season. Daily demand for irrigation during the 
growing season is therefore 2,500 gpd I acre. The following table summarizes daily irrigation 
requirements, based upon the acreage under irrigation. 

T bl 10 2 I . f D d a e - - rn~a Ion em an 
Daily Irrigation 

Demand 
Acres (mgd) 

100 0.25 
500 1.26 

1,000 2.52 
1,500 3.78 
2,000 5.04 
2,500 6.31 
3,000 7.57 
3,500 8.83 
4,000 10.09 

It is assumed that irrigated farmland will increase in the future. As shown in Table 10-2, 
irrigation demands can be significant. However, obstacles with utilizing the KW A supply as a 
major irrigation source will include 1) the availability of other sources, and 2) the KW A supply's 
proximity with the prime farmland in Lapeer County. 

In the future, regulations or environmental conditions may reduce the availability of the current 
sources or there may be additional costs for their use. Future changes may make the KW A 
supply a viable option for irrigation. 

To develop projections of future demands, it is assumed that 750 acres of land are irrigated using 
the KW A supply. 

Table 10-3 summarizes the current and projected demands used for this study. 

a e - -T bl 10 3 L a peer C t D ounry d eman s 
Initial 25 Year 50 Year 

Max Max Max 
Average Day Average Day Average Day 

Existing DWSD Customers (mgd) (mgd) (mgd) (mgd) (mgd) (mgd) 
- Lapeer City 1.44 2.03 
- Imlay City 0.87 1.37 
- Almont Village 0.21 0.38 
- Mayfield Township 0.02 0.04 
- Subtotal 2.54 3.82 

Communities w/Type 1 Supplies (wells) 0.00 0.00 
Communities w/o Public Water 0.00 0.00 
Irrigation 0.00 0.00 
Total 2.54 3.82 

7.29 11.35 
1.05 1.81 
0.25 0.46 
0.03 0.06 
8.62 13.68 
0.00 0.00 
0.15 0.23 
0.24 0.94 
9.01 14.85 

9.31 
1.26 
0.30 
0.05 
10.92 
0.00 
0.27 
0.47 
11.66 

14.49 
2.17 
0.55 
0.09 
17.30 
0.00 
0.47 
1.89 
19.66 
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10.5 Demands Used for this Study 

For this study, it is assumed that KW A provides finished water to the four communities which are 
currently supplied by DWSD. The alternative studied considers developing the facilities necessary to 
supply customers for the projected 25 year demands. 

10.6 Treatment 

Although there are many alternatives for supplying these communities with water, it is assumed that a 
single water treatment plant, centrally located amongst the four communities is provided. This 
alternative includes the construction of a single pipeline from the treatment plant to each community. 
The proposed water main will supply water to the same locations as the current DWSD supply, except 
that only a single supply point is initially planned for the City of Lapeer. Lapeer presently is supplied 
by DWSD at three separate connections. 

It is assumed that water treatment will be provided by direct filtration. This process has been used 
successfully by other Michigan communities for treatment of Lake Huron water. Assumed design 
criteria are based upon operating conditions from existing facilities. Design criteria for the studied 
alternative are summarized as follows: 

Pretreatment: 
o Screening (in-line strainers) 
o Metering 

Filtration 
o Low pressure membrane modules (hollow fiber PVDF) 
o Maximum capacity: 14.8 mgd 
o Flux (all units in operation): 33 gfd 
o Flux ( 1 out of service): 40 gfd 
o Automatic backwash provisions 
o In-place chemical cleaning provisions 
o Automatic PLC controller 

Disinfection 
o Liquid chlorine feed 

High Service Pumping 

Process Water & Residuals 
o Filter backwash will be pumped into the KW A raw water transmission main and combined with 

raw water for treatment at downstream WTP' s. 

Expansion 
o Although not included, the building and appurtenances can be enlarged and configured to 

accommodate the future addition of membrane modules to increase treatment capacity. 

Land Requirements 
o Five acres assumed for WTP site 

10.7 Transmission Pipeline 

Although specific sites and routes have not been identified for the proposed water supply, 
approximately 22 miles of main will be necessary to connect the four communities based on 
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geography. For this study, the supply main is designed to provide sufficient capacity for the 25 year 
demands. A minimum pipe size of 16 inch has been assumed. Figure 10-1 is a schematic 
summarizing the alternative studied for providing service to the existing DWSD customers in Lapeer 
County 

10.7.1 Land Requirements 

Ten percent of the length of the pipeline (22 miles) is assumed to require easements; easements 
are assumed to be 25 feet wide. 

o 10% of22 miles* 5,280 ft/mi *25ft= 290,400 sq. ft. 
o 290,400 sq.ft. * $0.15/sq.ft. = $43,560 

10.8 Opinions of Costs 

The estimated construction cost for the providing service to the four Lapeer County communities is 
$25,955,000 assuming and ENR Construction Cost Index of 8688. Table 10-4 provides a breakdown 
showing the assumed project cost. 

Table 10-4 Engineer's Opinion of Probable Construction Cost 
Transmission & Storage 
Supply Pipeline 
Pipeline To Lapeer 
Pipeline To Imlay City & Almont 
Pipeline To Almont 
Lapeer City Pipeline 
Lapeer City Pipeline 
Lapeer City Storage 
Meter Pits 
Transmission Pipelines Subtotal 

WTP 
Equipment 
Building 
Mechanical I Electrical (incl. Generator) 
Sitework 
Contractor's OH&P (20%) 
WTP Subtotal 

Table 10-5 shows projected expenses for 2014. 

36" 
30" 
16" 
16" 
16" 
24" 

2MG 
4 

5,000 ft 
20,000 ft 
40,000 ft 
50,000 ft 
4,000 ft 
4,000 ft 

22 miles 

$1,125,000 
$4,000,000 
$4,600,000 
$5,750,000 

$460,000 
$640,000 

$2,000,000 
$400,000 

$18,975,000 

$4,400,000 
$1,500,000 
$1,400,000 
$1,100,000 
$1,680,000 

$10,080,000 
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Table 10-5 Annual Operating Expenses (2014) 

Maintenance $132,000 

Labor $213,000 

Testing $15,000 

Chemicals $33,000 

Power $98,000 

Subtotal O&M Expenses $491,000 

Depreciation 

WTP $328,000 

Transmission Pipelines $211,667 

Subtotal Depreciation $539,667 

Total Expenses $1,030,459 

10.9 Construction Schedule 

Construction of the proposed water treatment plant can be completed in about 12 months. 
Construction of 22 miles of water main at an average production rate of 400 feet per day will require 
about a year for completion. 

Although not the critical time constraint for the overall KW A project, construction of the proposed 
water main utilizing multiple contracts will reduce overall construction time and likely reduce costs 
by providing opportunities for contractors without the resources required for the larger project(s). 
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FIGURE 10-1 SCtEMATIC OF LAPEER COIMrY WATER Sl.PPL Y FACIUTIES 

Appendix 10- Service to Lapeer County 
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11.1 General 

The Karegnondi Water Authority (KWA) is studying the development of a new Lake Huron water 
supply for Genesee, Lapeer, and Sanilac counties. This memorandum summarizes the concept 
studied for supplying water to Sanilac County. 

11.2 Service Area 

The proposed water supply can provide service to Sanilac County from any location along the 
proposed pipeline route. Most villages and cities within the county presently supply water to 
residences and businesses in their communities. All townships (except Forester) along the Lake 
Huron shoreline provide water service to properties along Lake Huron. No particular community(ies) 
or area(s) have been identified as customers of the proposed new water supply. 

For this study, it is assumed that water is supplied to Worth Township. The assumption that the new 
Lake Huron water supply provides service to a specific community will allow for the study to identify 
and address specific conditions and facilities necessary to provide service to Sanilac County 
communities. 

Worth Township is adjacent to the proposed new water supply and presently provides water service 
along and adjacent to State Highway M-25 and Lake Huron. Water is supplied by the Lexington
Worth Townships Utilities Authority (LWTUA). The authority purchases finished water from the 
Village ofLexington. 

11.3 Demands 

For this study, it has been assumed that Worth Township has an average day demand (ADD) of 
50,000 gallons per day (0.05 mgd) and a maximum day demand (MDD) of 100,000 gallons per day 
(0.10 mgd. Although the costs and facilities considered will be based on supplying a community with 
an ADD of 0.05 mgd, the alternative considered can be easily adjusted for specific conditions where 
and when specific needs are defined. 

11.4 Alternative Studied for Supply to Worth Township 

The concept studied for a new Lake Huron water supply provides for the KW A to deliver raw to 
individual KW A customers. KW A customers are responsible for treatment and local storage and 
distribution. 

This study assumes that a 0.1 mgd treatment plant is constructed adjacent to the KW A intake and 
Lake Huron Pumping Station (LHPS) for the purpose of treating water for delivery to Worth 
Township. Treatment is planned to be by direct filtration utilizing continuous flow membranes. This 
process has been utilized by other Michigan communities for treating high quality water from the 
Great Lakes. Design criteria will be established based upon the performance of established facilities. 

Raw water from the storage tanks planned at the KWA's LHPS will be pumped to the Worth 
Township WTP. Treatment redundancy will be provided by duplicate process trains. 

Backwash waste will be returned to the KW A shorewell, combined with the raw water supply which 
will ultimately receive treatment at one of the water treatment plants of the KW A customers. 
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It has been assumed that the treatment facilities are fenced and that other suitable security provisions 
are provided. 

Treated water will be pumped into the LWTUA distribution system for delivery to Worth Township 
water customers. 

Figure 11-1 is a schematic of the alternative considered for supplying Worth Township with water. 

A detailed analysis of the L WTUA distribution analysis has not been completed to evaluate if 
modifications are necessary to the existing distribution system to accommodate the new water supply. 

11.5 Assumed Water Treatment Design Criteria 

Design criteria for the alternative studied are summarized as follows: 

Pretreatment: 
o Screening (in-line strainers) 
o Metering 

Filtration 
o Three low pressure membrane modules (hollow fiber PVDF) 
o Maximum capacity: 100,000 gpd 
o Flux (3 units in operation): 30 gfd 
o Flux (2 units in operation): 44 gfd 
o Automatic backwash provisions 
o In-place chemical cleaning provisions 
o Automatic PLC controller 

Disinfection 
o Liquid chlorine feed 

High Service Pumping 

Process Water & Residuals 
o Filter backwash will be pumped into the KW A raw water transmission main and combined with 

raw water for treatment at downstream WTP' s. 

Expansion 
o Although not included, the building and appurtenances can be enlarged and configured to 

accommodate the future addition of membrane modules to increase treatment capacity. 

Land Requirements 
o Five acres 

11.6 Opinion of Costs 

Projected construction costs are shown in Table 11-1. Costs based on an ENR Construction Cost 
Index of 8688. 
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Table 11-1 Engineer's Opinion of Probable Construction Cost 
Equipment $400,000 
Building $185,000 
Mechanical I Electrical (incl. Generator) $180,000 
Sitework $135,000 
Water Main $48,000 
Contractor's OH&P (20%) $180,000 

$1,128,000 

In addition to the costs presented in Table 11-l, additional pumping may be required. Depending 
upon the location of a treatment facility along the proposed pipeline route, pipeline pressures may be 
too low to supply water for treatment. For the Worth Township site, the addition of two pumps (one 
for backup) are planned to draw water from a reservoir at the KWA's Lake Huron Pumping Station. 
A budget of $200,000 has been included for the additional pumping facilities. 

Table ll-2 shows projected operating expenses and depreciation for the treatment facility for 2014. 

Table 11-2 Annual Operating Expenses (2014) 

Maintenance $12,000 

Labor $89,000 

Testing $4,000 

Chemicals $1,000 

Power $5,000 

Subtotal O&M Expenses $111,000 

Depreciation 

WTP $32,000 

Transmission Pipelines $640 

Subtotal Depreciation $32,640 

Total Expenses $143,640 

11.7 Construction Schedule 

Construction of the proposed water treatment plant can be completed in about a year. 
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12.1 - Control System - SCADA 

The proposed system will be designed to be a fully automated system, but each site will have 
individual, standalone equipment to allow each site to be operated automatically, 
semi-automatically, or in manual mode. A Supervisory Control and Data Acquisition (SCADA) 
system will consist of programmable logic controllers (PLCs), which will be connected in order to 
form a network at each site, as well as an overall network that will be able to be controlled from 
a designated "Head End" site. This Head End site is currently being designated as the GCDC 
WTP, and will have the capability of gathering reports from each of the remote sites, as well as 
controlling each of the remote sites. However, the ability for each site to remotely monitor sites 
that are part of the overall network will also be provided. The operator interface for the proposed 
control system will be made via industrial-classified personal workstations located at each 
facility or monitoring site. Designated water treatment plants (WTPs) will also have operator 
interface workstations distributed throughout the plants, as necessary, to both monitor and 
control. 

The design objective of the instrumentation and control system is to provide redundancy at key 
levels in the system. The integrated system of hardware and software will provide checks and 
balances to allow greater system integrity, power, and reliability than standalone controls would 
provide. Dual PLCs will be located at each site to ensure continued, uninterrupted operation 
should a failure occur. Local control of major pieces of equipment will be located in the Main 
Control Panel (MCP) at each site to allow manual operation when needed. 

The instrumentation and control system will incorporate the following sites/facilities. Note that it 
is assumed that the Sanilac County facility would not be interconnected nor monitored with the 
system as a whole. 

• Lake Huron Pump Station • GCDC Water Treatment Plant 
• Three (3) Remote Monitoring Meter Pits • City of Flint Water Treatment Plant 
• Reservoir and Reservoir Pump Station • Lapeer County Treatment Plant 
• Henderson Road Pump Station 

Based on the design objective of the control and instrumentation system, the following table 
details the anticipated costs associated with its construction and implementation. However, it 
should be noted that the following items were not included in the control system estimate: 

• Uninterruptable Power Supplies; and, 

• Local Area Network, including PCs that will need to be placed on a process control 
Ethernet 

It is suggested that the proposed fiber-optic cable communication system be considered as a 
separate project, with one specialized fiber-optic design/installation company responsible for the 
system as a whole. By having only one company responsible and accountable for all the work, it 
is anticipated that costs associated with coordinating efforts of multiple stakeholders and 
multiple contracts would be mitigated. And, one would expect an economy of scale and 
reduction in fabrication and construction time as well. 

(I] WADETRIM Page 1 of 2 
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Table 12.1 -Engineer's Estimate of Probable Construction Costs for Instrumentation and Control 

Item Description KWA GCDCWTP City of Flint WTP Lapeer Co. WTP Total 

Lake Huron Pump Station $ 72,000 ~ 72,000 

Three Remote Monitoring Meter Pits $ 38,500 ~ 38,500 

Reservoir and Reservoir Pump Station $ 15,500 ~ 15,500 

Henderson Road Pump Station ~ 38,500 ~ 38,500 

GCDC Water Treatment Plant ~ 107,500 ~ 107,500 

City of Flint Water Treatment Plant ~ 107,500 ~ 107,500 

Lapeer County Water Treatment Plant ~ 67,500 $ 67,500 

Fiber Optic Cable, Conduit, and Demarcation Panels $ 1,715,000 $ 50,000 $ 25,000 $ 25,000 $ 1,815,000 

Testing $ 24,000 $ 3,000 $ 3,000 $ 3,000 $ 33,000 

Subtotal: ~ 1,865,000 $ 199,000 $ 135,500 $ 95,500 $ 2,295,000 

15% Construction Contingency: $ 280,000 $ 30,000 $ 20,000 $ 14,000 $ 344,000 

5% Design Contingency: $ 93,000 $ 10,000 $ 7,000 $ 5,000 $ 115,000 

17% Engineering, Legal, Bond & Administrative: $ 317,000 $ 34,000 $ 23,000 $ 16,000 $ 390,000 

Total: ~ 2,555,000 $ 273,000 $ 185,500 $ 130,500 $ 3,144,000 

Notes: 

1. Estimate of construction costs are based on a projected Engineering New Record cost index value of 8688. 

2. It is assumed that the Sanilac County facility will not be interconnected, nor monitored, with the system as a whole, and therefore 
costs have not been included in this estimate. 

Page 2 of 2 
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Lake Huron Water Supply Study Appendix 13 - Permitting 

Prior to initiating construction of project elements, permit applications will have to be 
developed/completed and submitted for review and approval to the following agencies. The permit 
application for Lake Huron withdrawal (1st item, 15.1) has been submitted. 

13.1 Michigan Department of Environmental Quality 

Lake Huron new withdrawal based on the new legislation authorizing The Great Lakes Compact 
as signed into law, 2008, by the President, 
Public Act 399, to include; intake, shore well, raw water pumping, transmission, storage and 
treatment facilities and filed with Lansing District, 
Land and Water Application, regarding shoreline issues, and filed with the Saginaw District, 
Clean Water Act on residuals disposal, 
Dam Safety Act for raw water storage facility. 

13.2 United States Army Corps of Engineers 

In lake soil borings, 
Intake and raw water line construction, 
Navigation issues, 
Floodplain issues that maybe associated with certain facilities. 

13.3 Sanilac, St. Clair, Lapeer and Genesee County 

Zoning in relation to facility siting, 
Transmission main construction in County Roadways, 
Soil and erosion control. 

13.4 Michigan Department of Transportation 

Transmission main in state roadways [if applicable]. 

13.5 Michigan Department of Natural Recourses 

Environmentally sensitive areas, 
Endangered species [Wildlife Division], 
Natural Rivers Program. 

13.6 State Historic Preservation Office 

Historic/ Archeologically sensitive areas. 

13.7 Tribal Historic Preservation Office 

Religious or culturally significant tribal lands. 

13.8 U.S. Fish and Wildlife Service 

Endangered and protected species. 

13.9 Regional Planning Agencies 

SEMCOG, 
Genesee County Metropolitan Planning Commission, 
East Central Michigan Planning and Development. 

Page 1 
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Lake Huron Water Supply Study 

13.10 U.S. Department of Agriculture 

Important/critical agricultural land, 
Irrigation use [if applicable] 

Appendix 13 - Permitting 
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Lake Huron Water Supply Study Appendix 14- Planning Criteria 

14.1 General 

The Karegnondi Water Authority (KW A) is studying the feasibility of a new regional drinking water 
supply. The alternative studied will provide raw Lake Huron water to central Michigan communities. 

The concept for the water supply has been studied and planned through a series technical 
memorandum, each addressing specific components of the planned facility. These memoranda 
included Engineer's opinions of construction costs and of ongoing operating and maintenance 
expenses for individual facility components. 

This appendix collects and sums the individual costs from other appendices to allow for projecting the 
total project costs and its distribution. 

14.2 Total Project Cost 

Table 14-1 provides a summary of the total project costs for a new water supply. Project costs 
include construction costs; contingencies; engineering, legal, and administrative expenses; land 
acquisition; and utility service costs. 

Table 14-1 also shows the costs for the new raw water supply (KW A Project Cost) and the costs 
attributable for each community to treat the raw water received from the KW A supply and deliver it 
to their distribution systems (GCDC-WWS, Flint, Lapeer Co., and Sanilac Co. Project Costs). 

14.3 Annual Operating Expenses 

Annual operating expenses for the KW A water supply and for providing treatment for each 
community are provided in Tables 14-2 through 14-6. 

Figure 14.1 shows the projected operating costs for each community for the new water supply. The 
costs shown do not include depreciation expense nor debt retirement. Maintenance costs have been 
projected for 2014, and increased at the assumed rate of inflation thereafter. During the initial five 
years of operations, maintenance costs have been assumed to be 20% the initial year, 40% the second 
year, etc. 

14.4 Individual Costs 

Tables in this section provide a summary of the project and operating costs for each agency or 
community. 

Table 14-7: Summary ofKWA Costs 
Table 14-8: Summary ofGCDC Costs 
Table 14-9: Summary of City ofFlint Costs 
Table 14-10: Summary of Lapeer County Costs 
Table 14-11: Summary of Sanilac County Costs (assuming one service with 0.10 mgd WTP) 

To determine the total project costs for Genesee County, City of Flint, Lapeer County, and Sanilac 
County, KW A project costs from Table 14-7 have been distributed to each community proportionally 
on the basis of the system capacity (25 year MDD) provided for each. KW A operating costs have 
been distributed on the basis of the projected annual consumption for each community. 

Page 1 
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Lake Huron Water Supply Study Appendix 14- Planning Criteria 

14-1 Summary of Project Costs- 25 Year Capacity 
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Lake Huron Water Supply Study Appendix 14- Planning Criteria 

Table 14-2 KWA O&M 

.·· 

;: .•.' 
.. :' 

~ : 
., 

. 

:: 
:: : 

: / . D, 
: . ·· 

: 

..... ,: 

::• .... 

: .. ·· D . 

..... 
. ... 

. . . ...•.... 

:•: '. 

•·:. :, 3, 

.· 
: 

.... ~ : : 

: 

.'·. .·: 3 
... 

... D, 1 
.... '.:· ',' 1\J 

·.· l·: .• 
: ·: .. ·:: i? 

· .. Di , 
,( 

.; i,( 
.. f: .' .. · 

·. i,t 
: 

': 
. 

i ·. 

:: 
D, 

Notes: 
1. Labor and maintenance expenses have been assumed to increase annually at the rate of inflation. 
2. Chemicals, power, and residuals expenses vary based upon projected annual consumption and increase at the rate of inflation. 
3. Maintenance costs have been been phased in over the initial five year period. 
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Lake Huron Water Supply Study Appendix 14- Planning Criteria 

Table 14-3 GCDC O&M 

Notes: 
1. Labor and maintenance expenses have been assumed to increase annually at the rate of inflation. 
2. Chemicals, power, and residuals expenses vary based upon projected annual consumption and 

increase at the rate of inflation. 
3. Maintenance costs have been been phased in over the initial five year period. 
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Lake Huron Water Supply Study Appendix 14- Planning Criteria 

Table 14-4 Flint O&M 

Notes: 
1. Labor and maintenance expenses have been assumed to increase annually at the rate of inflation. 
2. Chemicals, power, and residuals expenses vary based upon projected annual consumption and 

increase at the rate of inflation. 
3. Maintenance costs have been been phased in over the initial five year period. 
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Lake Huron Water Supply Study Appendix 14- Planning Criteria 

Table 14-5 Lapeer County O&M 

Notes: 
1. Labor and maintenance expenses have been assumed to increase annually at the rate of inflation. 
2. Chemicals, power, and residuals expenses vary based upon projected annual consumption and 

increase at the rate of inflation. 
3. Maintenance costs have been been phased in over the initial five year period. 

Page 6 
02/21/09 



EPA-RS-20 15-0112990000069 

Lake Huron Water Supply Study Appendix 14- Planning Criteria 

Table 14-6 Sanilac County O&M 

Notes: 
1. Labor and maintenance expenses have been assumed to increase annually at the rate of inflation. 
2. Chemicals, power, and residuals expenses vary based upon projected annual consumption 

and increase at the rate of inflation. 
3. Maintenance costs have been been phased in over the initial five year period. 
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Lake Huron Water Supply Study 
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Lake Huron Water Supply Study 

2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 

Appendix 14- Planning Criteria 

Table 14-7 Summary ofKWA Costs 

$200,000 
$206,000 
$212,180 
$218,545 

$2,111,491 
$2,352,373 
$2,605,808 
$2,872,332 
$3,099,155 
$3,215,279 
$3,335,581 
$3,460,207 
$3,589,309 
$3,723,043 
$3,861,571 
$4,005,059 
$4,153,682 
$4,307,617 
$4,467,050 
$4,632,172 
$4,803,181 
$4,980,282 
$5,163,685 
$5,353,611 
$5,550,285 
$5,753,942 
$5,964,822 
$6,183,176 
$6,409,264 
$6,643,352 
$6,894,857 
$7,155,474 
$7,425,522 
$7,705,334 
$7,995,251 
$8,295,628 
$8,606,832 
$8,929,243 
$9,263,251 
$9,609,264 
$9 701 

$0.13 
$0.13 
$0.13 
$0.14 
$1.30 
$1.43 
$1.56 
$1.70 
$1.81 
$1.85 
$1.90 
$1.94 
$1.99 
$2.04 
$2.09 
$2.14 
$2.20 
$2.25 
$2.31 
$2.37 
$2.43 
$2.49 
$2.55 
$2.62 
$2.69 
$2.76 
$2.83 
$2.90 
$2.98 
$3.05 
$3.13 
$3.21 
$3.29 
$3.38 
$3.46 
$3.55 
$3.64 
$3.74 
$3.83 
$3.93 
$4.04 
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Lake Huron Water Supply Study 

Capital Costs 

GCDC-WWS Project Costs 
GCDC-WWS Share of KWA Project Costs 

GCDC-WWS Capital Costs 

Bond Terms: 
interest rate 
period 

Annual Debt Service (P&I) 

Operating Costs (2014) 

GCDC-WWS O&M 
GCDC-WWS share of KWA O&M 

Total GCDC-WWS O&M (2014) 

Total Annual Cost (P&I + O&M) (2014) 

Summary -Cost of Water (2014) 

GCDC-WWS Debt Service 
GCDC-WWS Share of KWA Debt Service 
GCDC-WWS O&M 
GCDC-WWS Share of KWA O&M 

Total Cost of Water (2014) 

Present Worth 

Capital Costs 
Present Worth of O&M (2010 through 2050) 

Present Worth (2010 through 2050) 

Demand Summary 

2014 Average Day Demand (GCDC-WWS) 
2014 Annual Consumption (GCDC-WWS) 
2014 Average Day Demand (KWA- Adjusted) 
2014 GCDC-WWS Share of KWA ADD 

$110,038,554 
$188,899,927 

$298,938,481 

6.0% 
25 

$23,384,976 

$1,982,188 
$900,702 

$2,882,890 

$26,267,866 

$12.41 per Mcf 
$21.31 perMcf 
$2.86 per Mcf 
$1.30 per Mcf 

$37.88 per Mcf 

$298,938,481 
$227,217,832 

$526,156,313 

14.21 mgd 
693,402 Mcf 

33.31 mgd 
42.7% 

Appendix 14- Planning Criteria 

11 

',E ,E i,< ,7 

,E 

:,C 

Notes: 
1. Future DWSD commodity charge assumed to increase by 8% annually. Proposed 2009 rate is $14.32 per MCF. 
2. Debt for construction assumed to be phased over 3 year construction period (2011 to 2013.) 
3. "Cost of Water (no debt or depr.)" is the projected operating and maintenance expenses. Neither debt nor depreciation expenses are included. 
4. "Total Annual Cost of Water" includes operating and maintenance costs plus debt service for construction of the planned project Depreciation expense 

is not included. 
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Lake Huron Water Supply Study 

Capital Costs 

Flint Project Costs 
Flint Share of KWA Project Costs 

Flint Capital Costs 

Bond Terms: 
interest rate 
period 

Annual Debt Service (P&I) 

Operating Costs (2014) 

FlintO&M 
Flint share of KWA O&M 

Total Flint O&M 

Total Annual Cost (P&I + O&M) (2014) 

Summary- Cost of Water (2014) 

Flint Debt Service 
Flint Share of KWA Debt Service 
FlintO&M 
Flint Share of KWA O&M 

Total Cost of Water 

Present Worth 

Capital Costs 
Present Worth of O&M (2010 through 2050) 

Present Worth (2010 through 2050) 

Demand Summary 

2009 Average Day Demand (Flint) 
2009 Annual Consumption (Flint) 
2009 Average Day Demand (KWA -Adjusted) 
Flint Share of KWA ADD 

$5,987,030 
$167,859,381 

$173,846,411 

6.00% 
25 

$13,599,434 

$3,329,000 
$1,047,121 

$4,376,121 

$17,975,555 

$0.58 per Mcf 
$16.29 per Mcf 

$4.13 per Mcf 
$1.30 per Mcf 

$22.30 per Mcf 

$173,846,411 
$291,469,417 

$465,315,828 

16.52 mgd 
806,123 Mcf 

33.31 mgd 
49.6% 

Appendix 14- Planning Criteria 

Table 14-9 of Flint Costs 

$5,987,636 $167,859,381' $173:846,411 
2009 4.32 
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Notes: 

1. Future DWSD commodity charge assumed to increase by 8% annually. Proposed 2009 rate is $14.32 per MCF. 
2. Debt for construction assumed to be phased over 3 year construction period (2011 to 2013.) 
3. "Cost of Water (no debt or depr.)" is the projected operating and maintenance expenses. Neither debt nor depreciation expenses are included. 
4. "Total Annual Cost of Water" includes operating and maintenance costs plus debt service for construction of the planned project Depreciation expense 

is not included. 
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Lake Huron Water Supply Study 

Capital Costs 

Lapeer County Project Costs 
Lapeer County Share of KWA Project Costs 

Lapeer County Capital Costs 

Bond Terms: 
interest rate 
period 

Annual Debt Service (P&I) 

Operating Costs (2014) 

Lapeer County O&M 
Lapeer County share of KWA O&M 

Total Lapeer County O&M 

Total Annual Cost (P&I + O&M) (2014) 

Summary- Cost of Water (2014) 

Lapeer County Debt Service 
Lapeer County Share of KWA Debt Service 
Lapeer County O&M 
Lapeer County Share of KWA O&M 

Total Cost of Water 

Present Worth 

Capital Costs 
Present Worth of O&M (2010 through 2050) 

Present Worth (201 0 through 2050) 

Demand Summary 

2009 Average Day Demand (Lapeer County) 
2009 Annual Consumption (Lapeer County) 
2009 Average Day Demand (KWA- Adjusted) 
Lapeer County Share of KWA ADD 

$40,009,060 
$86,312,736 

$126,321,796 

6.00% 
25 

$9,881,740 

$385,400 
$160,998 

$546,398 

$10,428,138 

$25.25 per Mcf 
$54.48 per Mcf 

$3.11 per Mcf 
$1.30 per Mcf 

$84.14 per Mcf 

$126,321,796 
$0 

$126,321,796 

2.54 mgd 
123,944 Mcf 

33.31 mgd 
7.6% 

Appendix 14- Planning Criteria 

Table 14-10 Su ·Costs 

<1:.:1() ()()Q ()~';() $86,312,736 $126,321,796 

) ~ kL 

3 

17 

Notes: 
1. Future DWSD commodity charge assumed to increase by 8% annually. Proposed 2009 rate is $16.10 per MCF. 
2. Debt for construction assumed to be phased over 3 year construction period (2011 to 2013.) 
3. "Cost of Water (no debt or depr.)" is the projected operating and maintenance expenses. Neither debt nor depreciation expenses are included. 
4. "Total Annual Cost of Water" includes operating and maintenance costs plus debt service for construction of the planned project. 

Depreciation expense is not included. 
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Lake Huron Water Supply Study 

Capital Costs 

Sanilac County Project Costs 
Sanilac County Share of KWA Project Costs 

Sanilac County Capital Costs 

Annual Debt Service (P&I) 

Operating Costs (2014) 

Sanilac County O&M 
Sanilac County share of KWA O&M 

Total Sanilac County O&M 

Total Annual Cost (P&I + O&M) (2014) 

Summary- Cost of Water (2014) 

Sanilac County Debt Service 
Sanilac County Share of KWA Debt Service 
Sanilac County O&M 
Sanilac County Share of KWA O&M 

Total Cost of Water 

Present Worth 

Capital Costs 
Present Worth of O&M (201 0 through 2050) 

Present Worth (2010 through 2050) 

Demand Summary 

2009 Average Day Demand (Sanilac County) 
2009 Annual Consumption (Sanilac County) 
2009 Average Day Demand (KWA -Adjusted) 
Sanilac County Share of KWA ADD 

$1,849,360 
$813,723 

$2,663,083 

$208,324 

$101,400 
$3,169 

$104,569 

$312,893 

$59.29 per Mcf 
$26.09 per Mcf 
$41.56 per Mcf 

$1.30 per Mcf 

$128.24 per Mcf 

$2,663,083 
$6,535,844 

$9,198,926 

0.05 mgd 
2,440 Mcf 
33.31 mgd 
0.2% 

Appendix 14- Planning Criteria 

Table 14-11 Su of Sanilac Coun Costs 

.c 

o: 10 
19 

2: 14 
2050 )333,256 16,390 )349,645 )86.12 p86.1L p8612 

Notes: 
LWTUA rates have not been made available. 

2. Debt for construction assumed to be phased over 3 year construction period (2011 to 2013.) 
3. "Cost of Water (no debt or depr.)" is the projected operating and maintenance expenses. Neither debt nor depreciation expenses are included. 
4. "Total Annual Cost of Water" includes operating and maintenance costs plus debt service for construction of the planned project. 

Depreciation expense is not included. 
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Lake Huron Water Supply Study Appendix 15 - Potential for Cost Savings 

15.1 Introduction 

The concept for a new Lake Huron Water Supply was developed consistent with the criteria 
established prior to beginning the study work. 

Following development of the concept for a new water supply and opinions of costs, the concept was 
reviewed to identify potential alternatives for cost reduction. Alternatives for cost reduction have 
been considered only where the standards established for reliability, capacity, quality, and security 
have been maintained. Alternatives presented have neither been reviewed with regulatory agencies 
nor have been studied to the detail of the original concept. 

Costs presented represent the magnitude of potential reduction. Alternatives are presented for the 
KW A and for individual members. 

15.2 Potential Cost Reduction Alternatives- KW A Lake Huron Supply 

Following are potential modifications to the water supply concept studied which could reduce the cost 
of new Lake Huron Water Supply. Savings resulting from these modifications will benefit all 
members of the KW A. 

15.2.1 Reduce Intake Capacity 

The proposed Lake Huron intake has been proposed with a capacity of 200 mgd. The proposed 
capacity is 2 1/2 times the projected 25 year demand and twice the projected 50 year demand of 
KW A member communities. The 200 mgd capacity was arbitrarily established at twice the 50 
year demand to ensure sufficient capacity for possible future growth of service area. Future 
demands cannot be accurately projected and additional intake capacity was planned because of 
the high cost of the construction within Lake Huron. Increasing the intake size will be 
significantly less costly than constructing a second intake in the future. 

If intake capacity is reduced to the projected 50 year demand of 104 mgd, the 96 inch intake 
pipeline can be replaced with a 72 inch intake. The capacity reduction will allow similar 
reductions with the intake crib and shorewell. 

It is assumed that intake construction costs can be reduced by approximately 22% if capacity is 
reduced from 200 mgd to 100 mgd, as shown in Table 15-1. 

Shorewell & Tunnel 

Lake Huron Pum 

Subtotal 

Station 
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Lake Huron Water Supply Study Appendix 15 - Potential for Cost Savings 

15.2.2 Single Stage Pumping 

The Lake Huron Pumping Station (LHPS) has been planned with two stage pumping. Low lift 
pumping to the LHPS ground storage tanks is provided by vertical turbine pumps in the 
shorewell. Horizontal split case pumps are planned to provide high service pumping, drawing 
raw water from the LHPS ground storage tank and pumping it to the planned inland reservoir. 

Savings can be realized by utilizing one set of pumps. Vertical turbine pumps can draw directly 
from the shorewell and pump directly to the inland reservoir. In addition to the savings from 
providing only a single set of pumps, additional savings can be realized since the LHPS building 
can be smaller and there will be no need for the ground storage tanks. 

Table 15-2 Potential Cost Reduction ifLHPS Provided with Two 

15.2.3 Eliminate North Transmission Main 

The concept studied provides for a single raw water transmission main from Lake Huron. To 
provide system reliability, a reservoir is planned inland which provides sufficient capacity to 
supply water to customers during periods the single pipeline is out of service for either 
maintenance or repairs. Following the reservoir, either dual pipelines or other provisions are 
provided for system reliability. 

Significant cost savings can be realized if a single pipeline is constructed following the proposed 
reservoir. The North Transmission Main has an estimated construction cost of $36,011,595 and 
the South Transmission Main has an estimated construction cost of$35,722,630. 

To eliminate one of these mains, alternative provisions for system reliability must be provided. 
An alternative for eliminating one of the mains is relocating the inland reservoir to the proposed 
Genesee County WTP site. Because of the topography of the area, an additional pumping station 
and small reservoir will be required between Lake Huron and the Genesee County WTP site, 
otherwise system pressures in the supply pipeline will exceed the 200 psi limit established. Large 
tracts of land with suitable topography for reservoir construction will be more difficult to identify 
in the area where the treatment plant is planned. A single pipeline must be designed to carry the 
25-year MDD and will be larger than originally planned. Table 15-3 shows the potential cost 
savings with this alternative. 
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South Transmission Main 

Reservoir 

Second 

Subtotal 

15.2.4 Mutual Aid Agreement with DWSD 

A backup water supply with another utility is another means of providing system reliability. 
Since Flint, GCDC-WWS and GLCUA are presently supplied finished water by DWSD, the 
current DWSD facilities can provide a backup water supply. 

If a suitable agreement for a backup supply can be negotiated between the KW A and DWSD, the 
following provisions for system reliability planned for the new Lake Huron Water Supply can be 
eliminated, reducing the project cost. 
a. Raw Water Reservoir - the reservoir has been included to provide at least seven days storage 

in event the intake or single pipeline from Lake Huron is out of service for repairs or 
maintenance. With the mutual aid agreement, the 620 MG reservoir will not be necessary. 
However, there will remain the need for the intermediate pumping station since topography 
of the area will require re-pumping at an intermediate location to keep pipeline pressures 
within the limits established. If the 620 MG reservoir is eliminated, the following provisions 
should be provided: 

Provide variable frequency drives for operating the pumps at the Lake Huron Pumping 
Station 
Provide a small reservoir (assumed to be 3 MG ground storage tank) at the intermediate 
pumping station 

b. Dual Transmission Mains - dual pipelines have been included after the reservoir so that one 
line is available to supply customers in the event one line is out of service for repairs or 
maintenance. Each of the two pipelines has been planned with sufficient capacity to deliver 
75% of the MDD. GCDC-WWS indicates that water consumption can be reduced to this 
level through emergency restrictions for outdoor water use. With an agreement for a backup 
water supply, there will be no need for a redundant pipeline. However, a single pipeline 
should be increased to provide capacity for 100% ofMDD. 

The following table summarizes the potential reduction in project cost, if a suitable agreement 
can be reached with DWSD for mutual aid. 
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e Tank 

000 

Eliminate Dual Pi lines 

North Transmission Main $36,011 ,595 $0 

South Transmission $35,722,630 

South Transmission 

Subtotal 

En 

If an agreement for backup supply DWSD is established, some daily minimum supply from 
DWSD will also be required so that the supply pipeline volume remains fresh and ready for use in 
an emergency. This will result in a slight decrease in the demands of the new Lake Huron supply. 
The impact on costs resulting from purchase of this minimum daily volume from DWSD and 
reduced capacity needed with the new KW A supply has not been included in this analysis. 

15.2.5 Reduce Transmission Main Size 

Design criteria established for transmission mains provided capacity for the projected 25 year 
MDD and limited operating pressures to 200 psi. Transmission mains can be reduced in size if 
higher operating pressures are allowed. The following table summarizes the potential cost 
reduction if operating pressure limit is increased to 250 psi. As shown in Table 15-5, pump costs 
will increase because larger pumps will be required for the higher operating pressure. 

LHPS 

RPS 

Subtotal 
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Although construction costs will be reduced if operating pressures are increased, power costs over 
the life of the facility will be increased. 

15.3 Potential Cost Reduction Alternatives- Genesee County 

Following are potential modifications to the water supply concept which could reduce the cost of 
facilities to serve GCDC-WWS. Savings resulting from these modifications will benefit only GCDC
WWS. 

15.3.1 WTP Process 

Conventional treatment by flocculation and filtration has been planned. Membrane filtration is an 
alternative treatment process suitable for treatment of Great Lakes water. 

Table 15-6 shows that WTP project costs can be reduced by about 16 percent with membrane 
filtration. 

Site Work 

Pretreatment 

Filtration 

Chemical Facilities 

Administration 

Subtotal 

Subtotal 

Contractor OH&P 

Subtotal 

E 

16% 

In addition to reduced construction costs, annual operating costs are expected to be reduced by 
fifteen percent. 

Page 5 
09/03/09 



EPA-R5-20 15-0112990000069 

Lake Huron Water Supply Study Appendix 15 - Potential for Cost Savings 

15.3.2 Henderson Road Pump Station Modifications 

The concept studied provides twin finished water pipelines between the WTP and the high service 
pumps (Henderson Road Pump Station). Although not a cost reduction, the investment in the 
second pipeline could be invested in additional storage at the Henderson Road facility. 

If a mutual aid agreement with DWSD is negotiated, twin pipelines will not be needed to provide 
redundancy. A single 48" pipeline could suffice for the 25-year MDD. Table 15-7 shows the 
cost savings available with a single pipeline. 

Restoration $688,595 

48" Main $5,061,602 

Subtotal $5,750,197 

$287 10 

$862,530 

En $977,533 

15.3.3 Locate Genesee Co. WTP at HRPS Site 

Although GCDC-WWS does not presently own sufficient property at the HRPS site for 
construction of a WTP at the site, there is vacant land available adjacent to the site. Construction 
of the WTP at the HRPS site will result in construction savings through reduced sitework and the 
elimination of the utility charge for a new power service. There will also be some reduction in 
off-site piping. Costs for additional land and the treatment plant are assumed to be similar. Table 
15-8 provides a summary of the potential project cost savings if the WTP is constructed at the 
HRPS site, rather than at a remote site as has been planned. 

2.7 miles-twin 42" 1/2 mile-twin 42" 

Subtotal 

In addition to potential construction project savings, O&M costs will be less for a single facility. 
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15.4 Potential Cost Reduction Alternatives- City of Flint 

For the concept studied, the portion of the project directly attributable to the City of Flint is limited to 
modifications at the city's WTP. Although other upgrades at the WTP were identified during this 
study, only the upgrades necessary to reliably treat raw water from Lake Huron have been included in 
the proposed project. Other than minor cost reduction through reducing the design capacity of the 
WTP, there is little opportunity for savings. 

15.5 Potential Cost Reduction Alternatives- Lapeer County 

Sixty percent of the project costs for providing service to Lapeer County is for the 22 miles of 
pipeline necessary to convey water from a treatment plant to the four communities: Lapeer, Mayfield 
Township, Imlay City, and Almont. The service area and the locations of communities to be served 
have a significant impact on the cost of service to Lapeer County. 

Water treatment and local distribution to Lapeer, Mayfield Township, Imlay City, and Almont have 
been planned for a MDD of 14.8 mgd. This is a 290% increase over current demands. Table 15-9 
shows the potential savings if water is supplied to the four communities (Lapeer, Mayfield Township, 
Imlay City, and Almont) to meet current demands plus a 20% allowance for growth. 

15.6 Potential Cost Reduction Alternatives- Sanilac County 

The concept studied for Sanilac County was developed with an assumed MDD of 0.1 mgd. Although 
assumed to be constructed in Worth Township near Lake Huron, a WTP of the type considered can be 
easily provided at any location along the planned pipeline route. The modular nature of the 
membrane filtration equipment allows for WTP' s to be developed to serve the specific needs of the 
county. 

15.7 Potential Cost Reduction Alternatives-Summary 

Table 15-1 Oprovides a summary of potential cost reductions available to reduce the total project cost 
of the planned Lake Huron water supply. Additional savings is possible if a mutual aid agreement for 
emergency water supply is negotiated. Table 15-10 shows the potential cost reductions "with" and 
"without" an appropriate mutual aid agreement. 
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reservoi 

Eliminate north transmission & reservoir 

Smaller Transmission Main 

Appendix 15 - Potential for Cost Savings 

$13,97 4,000 

$50,442,744 

$52,929,001 

$140,409,284 
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16.1 Introduction 

The proposed member communities of the Karegnondi Water Authority (KW A) are all presently 
supplied water from other utilities. This appendix summarizes the current contract conditions for 
each member community. 

16.2 Flint and Lapeer County 

The City of Flint and the Greater Lapeer County Utility Authority (GLCUA) are presently supplied 
water as direct customers of the City of Detroit Water and Sewerage Department (DWSD). Table 
16.1 summarizes the 2008-09 unit costs for water purchase from DWSD. Copies of the original water 
supply agreement and the subsequent amendment between Flint and DWSD are provided in Section 
16.5.1 and 16.5.2. A copy of the current water supply agreement between the City of Detroit and 
GLCUA is provided in Section 16.5.3. 

Table 16.1: Cost of Water- DWSD Customers 

Flint $13.07 $14.32 $1.25 9.6% 

GLCUA $14.84 $16.10 $1.26 8.5% 

16.3 Genesee County 

The Genesee County Drain Commissioner- Division of Water and Waste Services (GCDC-WWS) 
purchases water from the City of Flint. GCDC-WWS is therefore a second tier customer of DWSD. 
The original agreement for water supply between Flint and Genesee County was executed on June 28, 
1973. There have been four amendments to the original contract. Copies of the agreement and 
amendments are included in Sections 16.5.4 through 16.5.8. 

16.4 Sanilac County 

Worth Township is a member of the Lexington-Worth Townships Utilities Authority (LWTUA), 
which distributes finished water to customers in Lexington and Worth Townships. The service area 
for both communities is generally along Lake Huron, adjacent to Highway M-25. LWTUA purchases 
finished water from the Village ofLexington. 

A copy of the LWTUA water supply contract has not been made available. 

16.5 Water Supply Agreements 

Copies of current water supply agreements for communities within the proposed service area are 
provided in this section. 

Page 1 
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16.5.1. Water Service Agreement between City of Detroit & City of Flint 
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CI~"l OF DETROIT ·- CI'l'Y OF FLTif'l' 

ll . J a Cr--v . . . I THIS AG..lt!:EME~::£ 1 tr.ade this • - day of . \ U ~" ----
19641 by and between the CIT'L' OF DETROI~ 1 a ru1.1nicipa.1 '· cor,Pore.tion orgaui:?.ed-

unuer the laws _o:r the ·StatQ of .Michigan,. by its Boa.:rd of' Water Cor;;;uissioners 1 

(so::r;etirJ.es hel'einaf'ter r.e:f"er.red t.:: as the "Board") 1 party of· the first part, 

a~d the CITY OF FI.IIiT1 .. e. .municipal cor;pora.tion. orgamzed ·under tm la.~>Ts o'f the 

State o:f.' Hichiga."l 1 (hereinafter referred to as the "City") 1 :party of the 

sacond part. 

~naERF~ 1 the City desires to finance, constructJ operate and 

maintain its syste:m of ~1ater mains~ pUll1pine; stations 1 ground storage and 

a1.:xillary vrete:z:o works equ:i.J;:ment and !'s.<::iii tias, a."ld alJ. e:c!Jllnsions the.:.ceoi', 

re~J,uired to supply its '~a.terrequirements, end 

~iRERE.O.S, the Ci'ty further desir~s to receive ita sup;ply of '"a.ter

from the '~atar system of the City of Detroit, and ~;pecifically from Datroit's 

uue Huron int~e as soon as sttp:ply is e......-ailabJ.e :rrom that sourcej 

NOYi ~ TEREFORZ 1 1'1' IS AGREED AS FOLLOHS : 

l. !l'he City of Detroit agree.s to ~ell a.."ld. delive:t' llater to the CityJ and the 

City. asrees to purcli!"-se water from the O:i:ty o:;- D.et~oit subject to ~ondi

tiona stated hereinafter. 

2. \!!he City of' DetroitJ to the beat of it5~ abilit;r, shall provide and th~ City 
• I 

shall take water, at the desi~ted points of connection.of the City's 

facilities with t~1e Detroit water syo;tem1 i_n G~fficient quantities and at 

sufficient p~essures to meet all reasonable requirements of the City's 

oustorr~rs 1 at co~trollad rates 1 as hereinafter provided. 

- l. -
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· 3· ~he Board shall su~ply treated vater to the City at Baxte~ and Potter Roads, 

on a mwcimum day basis, on •~hich basis the City a~;rees to provide and 

utilize sufficient controlled storage to meet the demands of its customers 

'1-litbout dravting from the Detroi;t water system a.t any rate in exeess of 

that rate 'rhich, i:t maintain.ad constantly throuah each 24-h~ur day> would 

prov:i.de the total quantity of 'late.r necessary to supply the requirements of 

all the City's customers during the same 24~hour day. Provided 1 further, 

that pressures shill be sufficient to supply the normal distribution 
. ' 

requirementsi insofar as they are presently ~~t 1 within the p~esent Flint 

toiater Serviee A:rea as shown on Appendix 11A'1 (attached hereto and made a 

part ~ereoX) without re~~umping by the City exce~t d~'ing seasona~ peak 

load periods. 

4. The City shall maintain suitable records of the numbers and 1:1izes of seL-vice· 

connections, the number of persons supplied1 and-the daily and hourly rates . . -

of consumption of Detroit system water throuzh the City's facilities. 

These r~cords shall be available to the Board at all reasonable times. 

5. The distribution of Detroit sy~tem wate~_,dthin the boundaries or Genesee 

County .shall be by the City and shall_be ~imit~d to the area 'ttithih the 

boundaries of Genesee County. The City agrees to take reasonable 5teps to 

negotiate contracts ~ith Genesee County communities to supply wate~ I'rom 

the Detroit system as soon-as practicable a~er it is available to the City. 

:r:t is :f'u;;-ther ;provided tha.t the City may aup!J~Y 'tlater to such specific 

customers or areas beyond·Genesee Oounty.l±ruits a~ from time to time·may be 
.· 

mutually agr~ed upon by the Citr and the Board. The :Board- agrees to revieu: ' - -

any proposed.exten~ion of service area and to answer withi~ sixty (60) days 

of its receip~ of such pro~osal • 

6. Water shall be delivered by the Board to the City at Baxter and Potter Road.$ 

in Genesee county and at s•.1ch other :points as may J from time to time, be 

r.utually agreed upon ~Y the parties hereto. 

- 2 -
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7• All. vatex :f'tu:nished shall be measured by meters installed at the points of 

delivery. All such meters shall be furnished aud installed .at the expense 

o~ the. City, under the supervision and inspection of the Board or its .. 
authori~ed agents. Said meters sha~ be of a si~e and make satisfactory to 

' 
the Board~ and subject to its inspection. The ]oard agrees to maintain 

said meter~ ~d to cause such repairs and/or adjustments as may from time 

to time be necess~y, to be promp~lymade. Such repairs shall be made at 

no expense to the City Unless 'it can be shown that the ~ecessity for such 

repairs '~as brought o.bout by an imr;ro;per act or neglect on tbe :pal't of the 

City. The City agrees to accept the Board's estimates of quantities of 

~ater supplied during all periods in vhich the meters fail to measure . . . 

correctly all ~ater supplied the City provided there is reesonable basis 

for such estimates. 

·-
8. (~) The rates for service under this contract shall be an average rate of 

$1.30 per thousand cubic feet of Yater for three years beginning when the 

Eoardmakes service available, and an average rate. of·$i.se per thousand 

CUbiC teet Of• Vl'~t~;;. •fO.;:·th~ SUCCeed~g· fiVe yearS 1 6Xce:pt S.S faCtOrS _OUt-
L ... .- • 

side the jurisdiction of the Board may render such rates unreasonabl~. 

The rates in effect at the.end or the foregoing 8:year period sh~ll 

continue :unless altered.by the :Boe:rd from t:Lma to time. J;t is mutually 

understood tha.t rates shall be uniform a':ld shall always be reasonable in 

rela.tion to tlie costs incurred by the City of Detroit f'or the su:pply of 
~-r ... • ;,.~ -

water. All money ~ollec~ed by the.~oa~d trom.th$ c;ty fer providing pure 

and -wholesome -water ·und~r the terms of this aare~mant·,· sball be used · .. 

excluaively f'o-r the ope;~tion 1 maintenana~, x-~pa.~rs; · repla~~~en,t·s.:, i.inprove

ments and extensions of tl1e entire water· system of the City of Detroit.· 
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8t (B} It 'is mutually understood and agJ.•eed the.t the City shall be subject to 

an annual t~in'i:mum charge 1rhich shall be cox;\puted by app~yina tbe current 

rate to one-half of the estimated annual consUw.ption or Detroit system 

water by the CityJ ~hicn estimate is agreed to be as follows: 

Estima.ted Estimated 
Water Consumption Water Consum;ptl.on 

Year In Million Cubic Feet Year In Hillion CuMc Feet 

1966 1,930 1977 3,010 
19&7 2,01ro 1978 3,090 
1968 2,150 19"(9 3,170 
1969 2,250 :L98o 3,250 
1no 21350 :L98:L 3,330 
19"(1 2,450 1982. 3,410 
1972 21550 1983 3}t90 
1973 -2}650 .1984 3,56o 
1974 2J740 1985 3,630 
1975 21830 1986 and 
1976 2,920 thereafter 3,700 

IJ!M City agl"eea tho.t the l'&tes t'or water I'ID.lea provid.Gd by City of Fl:tnt 

Ordinance No. are ~resently deemed sufricient to ~rovide the 

revenue necessary to finance allot the obligations of the Division of Water 

_Supply including but not li~ted to a long~term contract fer the purchase 

of water from t.~e City of Detroit. If at any time during the l.if'e·of said 

I • • • ~ • 

contra.ct the l7ater rates prove insufficient to finance all obliga'.:;ions 

including the purchase of water 1 then the rates :fbr wa-ter :;ales sl).all 'be 
. . . . .. .. . -

adjusted to provide such revenues. The Director of F.:!.na.nce may rely upon 

• ~- • • ' ~· • u .. ~ • ' .. "":'. t • • 

this guarantee of rate adjustment to affix his approval to the contract as 

provided in S~ction 28 of.the Cit~ Ch~ter. 

(c) T"n.e Board ehall giv~ 90 ~Yl\l .. not;i.~e. or any -change· in the rates and such 

notice. sh~ll b~ in ,~:i.tin(i a~d _sh~ll be .deiive~ed "in person. or by iw;iil t~· 

the Director of Finance" ot the- City. Bill~ 'ior ~~t~x.:·~erv:!.tla ·shali be·. 

rend~red m~nthiy and d;iiv~~ed to .the Dira~t~r of Finance of the Citu~·and. . - . 
shall b~ payable on or bef~re' the: due date aho~m 'tzie;eon: ~~hiob a~s.il. be not 

less than 30 days from .suah delivery. The;re shall 'be a. :further charge of 

five per cent of the a.m.o~t c:f the bill 1±' not·p~id. en or before the.due 
... . . 

date. All delinquent. balances rema.inin(l; un)?ai.d. for __ one year or more shall 
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8. (c) co11t'd. 

be subjec·t to an additiopaJ. charae of six per cent p<:r =.nu:m llntil paid. 

Hater service to the City may be discontinued if' any bill is not paid 

'Within sixty days of due dAte. The City hereby l~aives any a.nd. a.ll claims 

for damages resulting from such discontinuance of service. 

~. ~ne City aarees to conform· to all rules and regulations of the City of 

Detroit and/or ~oard perta~ning to the control of or restriction to the 

use of ''ater talten from the Detroit vla.ter :wstei,t. The City further agrees 

to require similar perfo:t"l!la.<>ce ·by its suburban customers·. 

' 
lO. -The Ci~y agrees that its installations of major transmission facilities '\>rill 

be of such standards and sizes as to not adversely affect the Board1 s 

ability to ~end~r satisfactory service under the terms of this contract. 

~l.. For tne benefit crt: the City and the Board.J the Board will. con'tinue to keep 

a reco:rd of all eystems supplied vJith ~~a·cer_ from the water system of the 

City o:f Detroit. For this purpose, the City Bl1aJ.l furnish the Board 'Wit!l 

; 
f .. .,., •• "" • 

--

pla.ns sho;dng the location and si~e of' .all. existing Jllains and facilities 

in the l1a.ter systems of the City and its subur?an customers. Tbe City, 

shall also fUrnish the Board all plans ~d specifications for any extensions 

and addit:l.ons ot: >later system f.'acil:l:ties by the City and its suburban 

customers. 

32. ]'or the protecti~n ~:f the health or' all consumers supplied with ua.te:c f:rom 
. . . ·. 

the ¥rater system o:f the City of ·Detroit; ·the City a.gr~e·s. to guard carefully. 
. . .. 

~~;sa.inst all forms of contamination1 and. that ii' at any t:t.nie c_ontamine:eion · 

. . 

t>hould occur J the area o:c areas affected sha.l1. ilttmedia.tely be shut o:!f and. 
' . . 

isola:ted and. remain so llntil such conclitions shall. ~ave been a'bated. and t:le 

;wa:ter dec.1a:red again safe and fit :for human. cons\unption,·by the propai-ly 

constituted goverrdnental he~lth azencies having jurisdiction of the areas 

af'i'ected. 
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• 
l3. In the event it becomes necessary for the Board to discontinue temporarily 

all or part of the supply of 'Hater to the City or its suburba.."l. customers
1 

no claims for damages £or such discontinuance shall be made by the City 

against the Board. 

14. It is understood and agreed that the City will,not, under any circ~stancesJ 

permit ~;ater from any other source or supply to be introduced into its 

water system1 nor any pal."t thereof1 or to be mixed. or. mingled '·lith v1ater 

i'l"'om the vtater system of the City of: Detroit 1 without prior witten 

ap1Jroval of the Board.1 exaept in ca~es oi' emergency1 and then .only such 

water l'lllall be uaed as shall me~t the requirements of the Mich:l.e;an State 

·Department of Public :H:ealth, and in auch qua."ltities as shall be necessary 

to relieve the eme1•gency. ·The Board agrees that "emergency" as used herein 

incluqes interruptions ot service cove~ed by the foregoins Sections 12 and 

.- ~"::.. 

15. The Bnard sha~l be permitted to use such o:f' t:-te City's streetst h:igh~.rays 

and alleys as may be a~proved by the City, for the purpose of constructingJ 

operating and ma.intainina '"ater t~ansmission t'a<:ilit;i.es to adequately 

SU:PPlY' the City e.nd. other areas. ·In the event of such construction the 

Board shall request the City to execute separate instruments granting 

rights-of'-~tay. The Board shall rest~re all e:<iSting structur~s· and/ol· 
·.. ~ ... 

improvements lying in the- right-of-1·ra.y of constructio'n, to as good a. condi-

tion as before the construction took place, and shalJ. save harmless the 

City fro~ any and all liability1 claims 1 suits 1 .actions or causes of 

action for dauAges·for injuries or othertiise by reason of the construction, 

o_pel."a.tion or llla..intena.nce Wo:t:"k herein aboye provided fo:i'. Any such 

facilities constructed} maint~ined. and.9peratea under this ~eation shall· 
. .. - ... .... .. ... . ..... . 

X<ema.in in peJ:1letuity the proiJ<:l'"ty of: tbe City of Detroit a11d shall not be 

operated or maintained by any other than employees o£ the Board or its 
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16. It is mutually undarotood and agreed that the City's mains may ce connected 

to the I:'.a.ins serving: other suburban collllllunities for flow in either dir:.'!c-

tion, to provide an adequate imter supply frolil the Detroit systern to the 

City and to other areas and units o~ soverP~nt, and to provide for 

efficient o:peration of the entire <Tater supply system. Th~. Boa.l"d agrees 

that; any connection n:ade will be in accordance t~ith accepted water system 

distribution pro.ctice 1 anci that no connect ion ;fill be made that 'Hill at any 

time adversely affect the water system of the City. 

17. No failure or delay in perfo~ance of the executed water service agreement 

by either party shall be deemed to ce a bl.'each thereof' >·shen such failure or 

dela,y is oacas :ioned by or due to any Act of God, etrikes 1 ~ockouts 1 "l'ra.x·s 1 

~iots, epidemicsJ e~plosions, sabotage 1 breakage or accident to machinery 

or Unes ot :pil:Je 1 the binding order ot: any court or governmental autho;rity1 

or a.-·1.y other caus~ 1 vrhether of the kind herein enUll1erated or otherwise, not 

llith:tn the centro~ of the party claiming suspension,; provided that no cause 

or contingency shall relieve the City o£ its obligation to make j;la;y:E.eut 

for ~~tar delivered by the Board. 

18. 'fhe Board ahall supply and sell ~a.ter to the' City :from the \-later system of 

the City of Detroit, and the City shall receive and purchase such ,.later in 

accordance t-ll.th the te~ of this Ae;ree1nent for an in~e:t"inite per~od. of 

time but at least for a·period. of thirty-five (35) years from date hereof. 

This ABreement maybe terminated by either party after expiration of said 

35-yee.r period, upon one year's ~vritten notic:e sewed upon thE; other party 

... :,do. 

by deliverin~ the same.to the Secretary of the Board or to the C~erk of the 

City as th~? case may be, or at any time upon mutual eoqsent of both :parties. 

19. ~he City sha~ include such provisions in each of its oontraots for su~~ly-

inz ~ater to its suburban customers as may be necessary to et':t\>c~uate tile 

pl-ovisions o:f thi.s A~eeinent. 

.7 
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d~y and y~ar first ~bove written, 

CITY OF DETROIT 
:A;~t its :Bov.rd oX ,.rater Cc::s\iissior.~::~·_, 

Signed this __ ~9~t~h ___ day of ____ ~J~un~·~e ____ , 1964. 
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CITY OF. FL.:I NT 

Vv'ATER SERVICE AREA 
,.-: 
~;- At~EA 

i':.: !:.ES :CtN;., 7tON 
:/ ,- FEBRUARY 28, 1964 

s;:..,_u::: !""" I MILE 

li, ::::; ::; c.,... •'-I D· I \/ \\ .• li 
I\ I j; I .1 ,. ,, ... .:., 
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TO 

CITY Oil' DS'l'f.!O!'i' - C!':t¥ ;:;:,;.- FLI~lT 

THIS .\.··!!~I~iJ..:\.1'(;!~'..' AGREI~l·!l3NT, t1aCc "''his !Sth d.:..y o~ Ji!:l~:!~J 

5 
r;,~,~'1~1~~;;j1 19\.).!/: by c;Jd bctt·:ccn th.;.: City cf ~:ctroit, a utt.!r'il.C!.pal. 

of Cmtrcit ~nd tha City of Flint, is being cha~langcd by various 

Detroit or the City of Flint to e;~pand la~ga surjs of p!!tilic EonicEj 

lce.r1ir:g to~n.:cds tha direct :fulfillr.umt o:f the aforetKmtioncd t:ate.: 

So;:-vicc !-.g:cccr.::mt until its validity_h3.s bcc:1 dete-rmined with z:.r~-;;J 

degree o:f :fin~lity by the Courts of t:·w State of r-:ichigani 

i·!O~iT, Tl-!EREF.JRl~, in consideration oi their cutual p:::o;:;L:cs, 

it is hero by agreed by t11e Boa:rc1 and the City as follows: 

1. Section 8(B) o:f tho Water Sorvico Agraecant, dated 

Jur:o 9, 1964 1 b.:lti'JGI.'ln tho City of Dat::;.:oit and tho City of Flint, :.s 
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ns,:::;.'":\::1 0~1 £:(!;). It is t::.ttUt!lly U:-;i!:::;:stc.~::: i!.;";(.~ t;.c~,!'~C·d "C:l:~t ti~.C C7'ty Gb.z:ll be Sl~bj~ct to ~.! .:;.;-,·!~U~1 :.1::..nl.t.a.!t! chz:.rg:! \th:!..c!l shall h~ ccr-.:Jutcd by a,?~:lyi~~.:D t:h~ ctu.:::\::n~, ::.t:~.·~c tel c~~~-::::.l:f of tl~o csti:Jat:c:;;l ::.;~ .. i\!~1 o.;.': D.::1.:::vi t sysl.·or:, \lt\tc~ by tii.J Ci·;;y, \·:!lich c:.::tir.:.:..tc.: it iu O..'Jl:<.h~d s!1.:\.ll. be c·;.>~~z*::iv..; l:& l~tcr tha~ tiNnty-~oux ~o~ths aiter thJ v&lidity od ti;c i.l.:J.tcr S .. n:vico l.::;J:::COi':.::.r.1t !-:.::::.s 't:.:l0:1 jud:'cci;;,ll:y dQter~inad acd ch&ll Lc as follo~s: 

lst 

9t'1 
lOti1 
llth 

Es"i:i!.."I:\t~d {:!ate!: 
CorJSU~.!-;Ji:i on in 

I·!il~.io~ C!.;.l1ic_ Fci=-! 

1 J 9.3;) 
-2 ,C·~O 
:; , ).50 
2,2.50 
~,3.::.0 
2,.(5] 
~15::;0 

2)650 
2. 'l<~Q 
2,830 
2,920 

12th 
13th 
l•1t;'l 
15th 

17~h 

13th 
19th 
20th 

Esti:-.~atad ~·:ate:: 
Cc;;~::;u::::?·~i en i ~ 

BillioJ Ct:bic ::.-~c-i: 

3,010 
3,cgo 
3,170 
3,230 
3,330 
3,<,10 
3 t •!~:.> 
3,560 
3,630 

21st and 
tiaore~.ftcr 3,700 

.. Th~ Cit!! z.:.:-rrt!CS that th~ :r.:"..tcs :tor \'1.?\t:cx sale;; p:rcvi\2cd by City of ~lint CJrdin~.nce ~~.co. 1··19~ a.rC:I p~eca~tly duc~~cl sufficia~t to p:ovida tt~ ravenua nccozc~ti'Y to tir:~1co £'.11 of ttu vbligZttion~:; ct tl·~Q Divisiv':'l of. t.·Jn·;:o.r Sti.pt1ly incluciin') but not lir~i t~d to a lo~1g-tc~r1i con~r~ct ;fc:r: th~ of ' .. ;;;·"tc::: .frO!iJ tho City o1 Dot:-oit. If c:..t an}' tit;;c du.rir.-3 tho li:lc oi' sa:!.d cor:t:.:act tho. Viat~r rz..tos ?X=:tve iusu:ff"ici(!nt t.o fi~1.T:JC~ t"..ll o~ligiltions in.:::luding tt.o pt.!i:Ch~\.SO of ~·t.:..tc:r, thee: the ::c:-~tes :f:o:: \'J~tc::: s~l.:3s s:1all be ~djc~tcd to pzo·vi<.~~ st!c\-: ::.:cvot,.1t\as. :!:"ho Ui~cct:)r of t-"inz:.r.cc r.1~y r~ly U!J0:1 ~tr.~is g~::-.::a:1tee c'£ r:\.te c.djust;:h:n .. , to uf:fi~ hi.s ap~;rovz..l to the cc:1t:::act a~ px~vld~C i~1 Sucti.:..n 2C c1 tho ~ity Ch:n:t::.z.u 

2. It is Cil!'.:u3.lly understood 2.1!:1 ao.:ccd that this A::~~nc::'.tory 

tho t!~tcr Sorvicc ;..groc~ant and t!1at said ao~co;:~nt rcma.i;1s in :full 
fo::::cc ar:G ~ffect. 

2. 
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Cl .. £Y Cr: tJG!.~:~Cl"I' 

By its no3rd of W~to~ Co=~i:sio~czc 

·}···; / ~ ) 
- ~--· -'?.:.L::...:·>r:·_ :::}.::-:.:.::,::: L.i:J: i·:,/-~ 

' ; 
I 

P.1:p:::cv:~l 4\;. to sl!fficiancy c:l. fur:c:.s ::o:: finG .. r:cir:a thls cc~)t::a.~\: ::...-f; 
give::1 .:...&~ ..~ ... bi~ tit:h.l to l.13kO the CV\1tr,-...ct cp~;:ativ~ ~'i"~d nith t:l-3 G~:Z:Li~,:..t~ 
u~··H::t.?=st~s-:dit~~J tb~t a ~,~~ .. t.:!:L rc:t~ i~cr(:.:!.SO Ly ti;o City of Fliat ·c~ill ~.·,-.J 
n·.::c..:ssz.ry p1:ior to any t:.C"tt:.u.l c:.\tla~' o'£ fuiit:!S for tt!~ ~tir~hr..sc o~ 
wat•r ~rcn the City o~ Detroit. 

~Ji t no;:;se s: 

,...., 
I 

.• 

_.I 

/7.)/.¥ J!l _/)I/! l._,l,' 

. (/
,/ 

J. 

c;:z~~.:r~r'1' 
'-· 
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CC>:.;;..ns;c:o:-::l;s 
. Jn;-;:.; H. ~.!t:C--.:,.-:a\·. PrJ;U.:~:: 

~ '5'·!·• .-r~ lib.:~:.iut 
)fRO~ IE P. C.'.V ;,:-;,\GH, M.:-;~t 

BOARD Ofo WKfEK CmLMlSSIO~t.RS 
WA1'ER BO}.!l!> BUILDING 

Dr:t'HOIT, .M!CHIQ.'.X 48226 

(:;c. u: .: .. \X".'..::-. t.:; 

Jt:w:; E .• \~t<:.: 
\~ .. i!..UA:.! ti}.:;ro)l' 
!.Ct;b H. 5C!a:.!~::t. 
Cu:.:.u; H. llt.tt:~!!.-" 

I 
r ~-1...-;- • 

_, . 
. I 

Telcphooe: 961·5550 

!vir. Thomas Kay, City Manager 
Executive Office, City Hall 
Flint, Michiciar, 

Dear Sir: 

There is being forwarded to you, herewith, an origanal and 

two copies of a formal addition to the Water Service Agreement 
h~twecn the City of Detroit and the City of Flint, which has been 
prepared for signature, and which apparently provides for what you 
requested in your letter of November 19, 1964. 

If this amendment meets with your approval, please have the 

document executed and return, in triplicate, for action by this Board. 

Very truly yours 

Grk~.L::r J. 'Rt:~!t:!! 
. G.,•J,:t..:1 .1f..;,;..:.: .. r 
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?.J;Ok 

.-· 

'<' 

CIT! 01 ~!': -~ I.Am'll oou:m-· O'r1LimiS A.l.JrllOY. &!'! 

'l.'lt!S J,.G~.fi!lf'l' llllo.41! thh ,!lt 4tJ:t ot ~i!&·':::f. _..;;:.,_.....__ 

19Ei9, by a:td batv~l!. tho CI'l!l' OF DmROI'l!, 11. l'l:i:llni.Cip.I'IJ. c:orpornt.11 n ora&lliud 

w:tdar 'Oh<t lltMa of: tllo £lt-!l-tf!' or M1nh!e:1U1~ b:r ito »oa.rd ot W&.ter l~d¢XhU'!S 

(aecat.~s heninll.!te:r ra:t'erted to M tl:ta 11BOtlJ:'d"), part:r ot tb: t:!.rtJt. pm, 

l!ild tM a~ Lll.nER count tJT:tt.!Tll:iS AIJ'l'HORl!l.'I, IJl author1t}' ortt!UliS~~1)4 

ttu&t .A~ 233, Publla .Actll ot ldchis.an) l95!i, (~~iJ111.tter r-ah ~d to u 

the 11A\tthOritj" 1 p$.l'ty Of t-he lei)QI\.i ~• 

\r,~, thfl l\ltthcrley-. ~f .. .(.NII "tO ~Mive l lluppl:J' Of 

HOW , ~l'QRS, 1'1' IS A.Gl:m:D A!:l WW..OW ~ 

l. t'b.~ BCI&N. ~au to taill and. dttll'nl1' ~tn to t.b.• Aut.hOl'i· if au.bjc!lt to 

OO!ldi Ueea 1\ll.hd. hi'!Hb&...."'"ter. 

2. the ktthority -~·ll w ji1Ui'~.ue YUt.t~ tl"Ol!l tb• Bou-4. •uh )eat to O"C'lldition!l 

11t~ad. h~it\!!.f"...-r. 

'nl• 1¢~4, \o the Nl!lt. at Ua Abillt:r~ •nm de.Liver v11.tt t to tl:lll J.uthtr.tity 

.. t tht poiltt or poim• dilliJJl:l&'Hid Ml'!Ji!l a.t ~a :-~L"Il cf t~ ud p~!III'IU'llll 

n.titel.ttl. t.o lJiellt !1.11 1"6Ua!u\bll\ :t'!lq'IU.;t•tlr•nlta fit the .A:tt\hor: .tr' e c:n:l& t.o~Mra. 

'J.'h' ,A:t.tthon 1.1 '" ~M b.O\U' ~ct vi:U 'b~.t JM'ti to tb.• elr.t.a: 1t. that peak hQU%' 

~d U ll!l!t v.ithl.n t.M b0'1m4ArlM ot t.t\11 Citt ot Doetl'O ·.~. 

It, It. h the ~de~t..cnd.i!l« cf both part.iu tb.l..t th• Boe:rd. w lU prQY.ide auelt 

~~, ll.!ld rltb i'b.e hl'tllor 'Wllia!xs'llsn.Unt tha.t \he 1 oa.:N't~ rce~J..

billt:r !.n th.b n11paat d.e<all not ~ ba:rou<\ uJ.d. point o: · poima or dili~rr, 

,. · lu:nil111.1'Uu.• l!lOfil i'lfl"ei.tiae.U:t attt f!::n:•t,'\ • it ll!U.ng lllAu: 1 un4.e~"tood tll~t. 

thu l'MpcMi'billtr to~ 41.H.rlbutilll" V&hr troa a.&.id )X)i Ita <>~ ~li'f"fll'"/ t.o 

t.h" CO'DJJ1):t)el"!l Uet~ entire~ in tba Au.thori ty. 

- l -
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5, Tll& 4i.ctribuUan w th& AUthor1 t;r ot ntar •'ltlfplind. b)' th~ llQll ttl Ahlll.l 

be l.W t6d. to 1t11 )!ell!b"'n b ~r Caunt;r which tJI) aet ro~ 1D 

6. 

e.2.b.lbit. "A" ntl!Alhed 11eX'tlto rmd 11\&\le " po.rl htU>eor. 

Wtttl!r tlhill bl!! d<t.ll'"'r$d 'by the Boar-d to ttl<! Authority &.t tha tollortng 

l<HllttiOMI 

( 11.) aragon RC(t.<l &t tMt Sid.o!:t ot S~nsv st.r-oQt .. ll'!l.¢iM n lrth 

(b) 0l"'g011 i\oad. ~ CR.l.hot111 Sh"tH!il "' Yo.ct!JG Sou:t.b 

u:pct\ 'by ~ p.ni•il h6~tc. 

1· All wa.U:r ~l!ntu1 lb.&l.l btll •asured })y- .ltJQte~ :f.MU.U..d. -.t tlta pt>inu 

ot dal.iYI!Iry • ,Ul 11lt&ten •hJlll ht turl:dshl!-4. and. i»A't.a.llltd. 8.t the exparure 

of 'Ute AuthorJ.iq, ox- 1-ta ~J'llhu~. ~d.er the eupet'rlllion and L!!$pe~iou 

ot the BoiU'd. Qr i.ts autb.orlu!! ~Ofitl'l. llaid l!:trter-a IShBll. b4 ot a ll!n 

~d lll6ke M;biatMtort to tlle l\Oa.t'<!., nnd •ubJeet to iu ina~ ot.!.on. 'nl.a 

BQud ~eu to JMdz!Uin uid :IM~l"ll l!.!ld to II!Ullt~ aueh npA! n Dtid/ar 

a,dJiillt.M!ltli as JM;T ~ t.bna to ~.l.me ~ n&~liU)". to be ~ t!p'tJ.t' M.M. 

5\Ach MVIlin ehAll '!;., ~ At 110 e~n11e to t.h• Attth~t:r \lll&n!l 1t e&~ 

'bt.l •ht:Ml thltl: th& n4!0Utlit7 tr:tr !\l!)h 1'11,pfW<A YU bl'O'Ugb_t Qb ~ut. by ~ 

~pe,.. act or 11(1~et. en the part ot ~fl krt.hQ1"1t;r. !l!lle Aut.horltj 

&gl."'lea to MCil}rt. th• !loe:r-41 1 IUW-wt.tu ct q'\.ll'I..Ut.it.i~~:~~ o~ wni ar •~pplled 

dnrl~ ...u p.trl&J.; in 'llbich the lllilht'lt r~l. to ,IIHIN!l.\l'S C)Qr: 1JC:tly all 

Yt.l.\.$t- a~plled tl:la bthorlt:r. prorld4<l tba Milt A:'C'Idltt.blA · llll\lh~ tor 

eatt=ating ar. ~•4• 

a. !he Authority ~$ to ~ tor all water aupplisd b1 the acM'd 11.11 auch 

. 
. 

~IHI - th• ~ _.. -t..Ql.J.ah N-o:& t.1.me \o ts.m., J,t.. be.! 11g liiU'hu&l.l7 

\'lndi'Jntood. ~o:b auoh N.~M shill Q.l.YII\(11 ~ 1"4Mon!hltl in ; elAtion to 

~bfl aostls itt~d by tJ:~.e :lki&:N. tor thG II~Sppls' ot Y&il~!C' lJ 1 tl:l• krt~ort t:r, 

S\lcll q'\lOiot!d ~· dO ~ itlrt.lude tn7 ooat ot wt.t.u t.rUI.U\ .U1QQ !Mla 

X"tlOan.~!.Q!l. Shollld M~ ceuat.ntatiOJ:\ b;r 110)" lo-o.a.l l!t:JUn ;y~ Bta.t.a or 

tederlll ~C7 r.quil"e rtloea.ti~ ~;~! tha&c trPJ111mbd0t1 : .t_too 
1 

the ()(~Jilt 

ln~d 11-J the EMt'd. tor BU¢h nloeation \f1U ~ t:h.:~~~ in the rutm-o 
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8. ( 0(10t f d) 

,4,ll :a:OO~ ooll•~rflo".td by the Ba&U'd. ~ tha .Autltorit;r to;;- pr~ tiding pu..."'C 

Md vhol.aso•!nt 1n1t~rr un~ll!r t.ho tema ot thi!l C{!.reoment., shalt 'lx! usea 

ttal1111i~ tor tb.tl ~ntion, Mintli.l1!.t!Oe, X'!lp.e.!.n ~ ~:.ol&e ttMll.ta 1 

b::)'~;ot~ and illCtO'lllliOII!I or thl! Dllt.roit. Mt!tto!'olltan Wo:t ~l" B;rutelll. 

It ill: ~~ tm.d~trlt-llood llll4 ll.g1"!l!ld t.b..at tb.a ~tl.tell 11lu!.l.l ! xcludri lUl 

~~.:MU6l tdni!llll!ll e~o 'll'bloh ahu.O. be aatllJUteil bjt llnl.7ine; t Hl wrre11.t. 

u toll ova tor tM Ci 1:t of L~eftr ccly 1 

I\ b WO 8gr-&lld th~t tbia estim&to 0!' lltln~ eQMU!llpt.icn lllll.ll. 

be incrt~-~~,attd, ;I.~ tbft ;(~!U" to~!nt th11 ll.d.ditlon o:t II. II..,. ~ ~nJ;ty IU\ 

liatetl in Eldl1Mt "A" above ~ntienotl.. !t'b.'! eatim.t\t(} tar p'U l'pOI!Oa or 

thia so~1on ebtlll ba aomput~d. tor ztacb. ll~i tr b;r ill:t(lrJ: )lll.ton trom 

~ )(tlllon Oubi c Fl!lilft !!.!:!: Hillion Cllbi ~ J'$et. 

J..oG8 3h.~ 1,979 1«>.9 
196? 3~.0 ?'" l$80 U.4 
l.9TO 3~., p~vl ,.,. l91h ~1.9 
19'11 36.0 ' /{:!> 1982 1+1.9 

.1972 36.~ ";{ 19S:l 42.~ 
1973 37·.:.l l9Sll a..a.a 
19Tll ;ga.o l.90S ~2.6 

m' 313., 2986 • 1\2~8 
1916 39.0 1518'1' 113.~ 
l.9Ti 39., l9ll8 $.1:11). 

1978 l!o.~ tluu:·lll~l'lr 1.).8 

.. 
end 11uah. llOt.it!la sh..U ~ 1.n ~U;l.h,; Mil. •b.JLU ''h-a d.di..,...t'ti4 L.n ~o~ or 

'oy !$!Ill to thA ~~nrt~ ot ~'le A~ority. :Billi tr:tr ltA:t.lu urviaa nhill 

'M ~~"t11100th~ lltl<l ~:UTOrtu.\ to 'thll S•un:-.tM')' ot" tha J lrt.httfifo7 and 

ah~ bi! ~&.hl.A on or before t.ho ~ date ~Or.n1 ther.en ;rt l.m ~a.ll b& 

not ~1un1 th&n 30 d.ay11 fi-01:!. sucll deli-nrJ. 'nl.en •h&l.l. be t rurthe~ 

ohargto or the pel:' el"!nt of the tlllOll!lt or ~~ bill if 11ot p~ td on or 

be!~ the due W\t~. Al.l ~lln!;juont bl<.lli.!ICt!!l l'1>111&1:Un£ mt} lid to:r one 

- 3 -
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__ ., .. /' 

8. ( O,nt' d) 

p.er S%m\:lt!l. until ~d, Water Pl't!'Tlc& t.o tr_e /ntl:horl~y r:.A'] b~ litlO<lt\tintWd 

if en;r bill iB not paid rltb.in atx:t.;r deyn ot dW! dita. !l'll~ Althorltr 

lle~b;r wai're!l nrv oo4 all IU~l!t!l tar (!.tJ.!il~f.l nJ3ul.ti.ng fl'Om ll!eh dia-

lSou:rd psrtld.nins to t.h., control ot or reBt.rictiQn 'W tbo UJ\1?) ct \lll.ta:r 

taken tnr.:1 tM De~it wa.Mr Sj!S"tem. 

~_9·•v '-'he A.utl\Orl:tr ~ll!S to Oon!'on.'l t.o the llinillnlnl stm.nd4l'dll and Apftoifi .. 

(./~ ~tic:;tt mttu.&lly $L'Iop~ed. -ey both the neM"d and t.ha ~hority ~ t.ba 

t.o 't.iM b. athut, sanl'Uillg the it)tltAi..Ut.S.cro. O:t' t~~Jds!l5.c \ and. distri

bution gyatafJ. Dtlillll ~ t:'-Clll tit!o , &nd ~b.11r ~~ tha.-t pl.a.Qu M.d 

&pacitloaUons tor nuch ll!SiruJ attt!. f'e.oilltieg ehtll ~ 11'11bVI11 t11d to the 

~ !'Ozo nTio:rv ~md. ~~· ptiQ%" to i~t.a.lltl.t;ion in the 1 U:bh0rlhj- 1n 

U. 1t h ~dtn~ood fti'd. ~·d ~Lt the :II~ ah.alll111.-n '-ho :-. . ~t to 

irt~:P'Ii\ 'tr~r ly31'A!A ~ .. btl! ll.tld ha1U tiel! M Ut fott.h in S IQ11icn 10 

J.utnot ('IU:f'iU& 1Mt.&:l..l&thn Ql" ina\lll.lad in tho Auth¢r;~.t.yt• JY•ialll., 

f'9':' \l!.fl p\l:ll'p()llt Of iM!.U:"ii:IB a. un.tront •U:l44rd ot ~t.ru.¢1Lon tor 

i.l.l. ~" UNtld bf tb" l).o;uo~, JAd to A"t~4 II1V damaso to 1l1fl ll«trcl.t 

Mtrt.:ropoU~1.11 Va~)!' B~"lll. u e. Yb.ol.e, llrt.Bi~ b:'om. i.n:feno: · JM.ia:rifll 

or ~hi? 111. ~e ~A:t pa.--t11; with ~~~ tmdAtr:tt&.D4: ·~ • h~r • 

ttu.t ne irdt.Pfl<ltica •MU not %'ftll~ tho .Amh.ontt trom !'till nspond-

·~d.uds .@d 'lrl.th llp'pr<l"fe4 pl.m= Mtl .-paaU'icatiC!%1~ • 

.12. ..f~ '\h& pl."'ttatioo or tl:tt1 b.eillth ot all ~ra ·~~ With nter 

tx'®1 the~ J)ttroit J&!!tropo.Ut..u\ V;.tu Stat.tl):l, th11 .A.'4thori~t ~!!!!l to 

gun.rd CJIX'tt!'ully ~tliM1l till fot':'\t!l of eonta.m1M.tion, Mll t.l e.t H' e.t M.y 

tiJDI!\ cQtl-&a:::in...ticn n\lould. oceur, th~;~ Aroa. or u-erus t~.tt.'tll!~• ·d. eball 1:':1-

~d.l. .. ~~ b;, •bu:t Clft Cl.!ld inoli!.tod. $.lld rtll\11.1~ 10 until ~\\ 11 eQ!i<llticns 

- ~ -
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12. (Cont 1d) 

l!.~ C!\'l'laW!lj:fti=, bj• t..IJ.I! propttrq CIOI:llltoituted goYI!rn.mlltit&l boal.tb 

Jl!'ltMiM M.-vi~ Jurilldietion ol." t.hn IU"QAJt U't•otad. 

13. :r~ tl.\tt $Yflt.rt. prop-or opemtion or the 11;ruioem nq'ld.nll. ~he llo- t"11 to 

dileflnUnu~ t~:ponrilJI' all or pa.rt ot t.'1e JJu;,pl;r of 'IO!.~:r t' th(! 

Authority, prior 110't.tca nbtt.ll bo ~i"nA V'l:lonTor f>O!:Ud,bl.o, etd no Qla.bw 

tor ~!J tot' uunb tU.aconUtn~ol:'leo all!l..l.l be t!IAd!! w thl:l Aut aor1l:;f 

ll(,llill!lt at thar thtl City c~ Detroit. or 1:.!.\$ BotU"G\ or lic.ior Cou niaaioner.1, 

l~. It. ia undnnstood. and e.gre$4 thAt tn~ Axltborl t.;t 'rlll not* Ul:lllcr an:T 

n~t&nc:o. pmnt n.tttr fro!:\ $rrJ otntr- •om-~ or auppl:r ta btt 

introdut:ell into ita v~tel' ayat.el!l, nor ~ pUll th~ot • c;ro ; il be i:li::<llld 

or ~d rtt.l:l ~tater ~ t.he P!tro:l.t Ml!tl'OpoUtan Wat.ar Sj ilUm 

rltl\M prior vriti:~J:I. llfl1li"OTG.l of the llO!J.I'd. 

15. T't111 Doll.rfl llbiiJ.l b$ panni tt>JI\ to 't1!1a at:rtJiltJ. l:UghllaJI J.l.l.rq~ , JflJ.ld/cr 

auM:>eltb in tl:'l• poll tic:~ bo~~es Qt Ut• J.l:tthorlty 11 CD!: lltitoont 

u!l'lbership 1 tor t4• purpcca ot" ~t~ing, Mlntain!,Qg ~( QPer-a.tiii{t 

n.h:r ~ tacllltiM to t.d.,q'AAtol)" *\WPl7 th• A~orl.tj" c n4/or o\.h.u 

anu, ln the "v.nt t:rt 1!1110h M>Jllt~ion, tb.• BQU\1 Jh..U l aqua•t. \ht~ 

~Utl!IM.il. Mtlbl!~•hiP ot t.he A:lrthorit:; to uomft Upft.t"11.M lnatnr.ae::rt.• 

I!'I.!l't.UI.a: ri,e;hta ot 'tl1q ix:\ 1 ill Kt~tl • lt.ighll'l!ltt tnd. ..Uc;rs I 8 1=1!:1~ 

t:'E!MOil~ly ~ttll"i!d by ~41 ~4. 'l'h4 Jl~t'\1 allill n~~J~n ' ll a:U:&ting 

a~rttO:luuu u4/o~ ~til l;rin.g in th• rll$ht ot YB;r ot O:OWl~icm., 

to u l£Q04 11. CQrtdi t~ fUI 'oaf ora COOJltru.ctiOI\ tOOk pl~, m .4 ahtl.l.l a11.T!'t 

~ii • i:J:!e acmstittMn.t B'.dlilbel"Jl ot tl\G Authority' tor or 1 ft4 LU 

inJ'IU'i~s or o-t.heNi.lll!! hf t"&U~ ot tb• c<matruat1.tm l!orl'. h4!: 'llin .AQovq 

pTOTid.e<i to-,:. .Arty .nch taaillt.ie!J aor:u~truo-ted.. IMii!td.Dtoed. 1 nd op&I'Gtut 

undbr Utili u-eUOQ llhall ~n in p~uitT the ptnp$i"t:t t·t tb.a noat"~t 

tltld. ab..P.ll ncrt. ba Cpel"ll.t.8d 01' IM.intait:teCI 'b7 UJy ot.l\U' tb.a.ll 1111 pl.rr.f~tt!a o{' 

~· .!X>ard or .tu a.uthoriz..ttd rttpl"!!a!!ll~ati'Nlu, 

l6. l:t. h !r.rtu.l.l1 unr!t::t:t. ~od. ftnd. ~ed. \b.at the Authority' 1 llll 1M !Ml.Y b~ 

oonn&at.t:t d t-empo ra.ri.ts t. o th c m1rl ~ • r:r"TiJ:lG Qtb !11" awurb l!.ll a. !lll'l!1lni t.1 cs 

ror tle--.r in e~it.hu• dill"1!<t'.:iou, to prort~ &tl ~q,Wt.t.e n~r 1 upply D:e:rn 

the lltrlroi t ~t4m t.o tht Allt.hori tor, a.nd, to ot.bttr U'\'IM and. utli b ot 
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16. (Con~'d.) 

prtrridl)rl ou,cb, tlOI:lJ:I.!lOt.iou dOl!:s not. ~·1:'1)ely a.t.rent tl:id aervi e1.1 or the 

Authol:'1ty, 

lM!r.t b;y r:it.h~l" pal:'"';;y lilhil.l.l l;.e; tiM~<! to bq /1>. l:l:n~e.oh tltl!rllOt' ll:ien ttUct\ 

f&.ilttl".'"! ¢r <!eley iJI. OQ¢11.\l.iOllad 'oy cr d.\10 to Brr/ .1£:!1 Of Cod, l'triknll, 

.. 
nullperut1o<q I . .Pl'OVidll4 tlln.t no co.~o or eontb~ncy .11hllll rell• T1l tb.a 

.Authorttr or ita obliga.Uon to l!lllk. ,P~t.lt. for. Y!l.b1"" ~l.iTtl: 1ld b;r th~ 

B¢M'd, 

).8, 'l'he BQe.rd iih1tll IJ'UP:Pl;r ~d lilell V~h!!< to tha A~horltt' ~ 1 h~ D<!tl'Oit 

~t.t-opolit.an 'rl'a.1Htr $71SU,Ill IU)d the A\'ltllo:rl\7 Ab.ill n<lfli'f.Jt iltl.< purclll!.l\1'1 

truch Y$1.to:r tn ~Wo.ordw:n:tn 'ltith tlu1 "~ of t.hi~t .Agrt~lll":JQnh t<n nn indar-

in.f.t:to p.orlod ot till!tl 'out lid:. laut.. ~ II\ period r>r tllit'tt·N:vt (;)~f )'t~~ Y... 
f.'roln d.atfl b.e~of. Th.h Agnel!'Atnt II!IV be ~~nl!'.ttd. by dt.ltel pt'..'l'"ty 111.!'11111r 

ttr_:):l.t'll.t.J.cn ct u1.d 3:;-;ren.r ;po:rlo.'t • \\~ Ql'lll fet!i' 1 Ill Yl'i t.tan llC biao lUll"i""ld 

Ul)On tAll (1~01;' put)" 'In' delivorlns tha Gl\136 tQ the Sttarota.rr or ~f! !lc&l'd. 

or to thl). EleCl'tltiU"'J' o:t tbl! Authc:n-it:r aa th~ caae ~ ba, or 4 ~ fllQ' tilca 

~ ~~~<Utu.al. O'OJ:lllo!mt 0~ bo1:h ~iM. 

19. Th~ p&rtin~:~ hornto J!.hill ~cntj;>~ 1rl. th 11.1.1 !lpplioabla tl!}.r et:~pl ~nt 

pra..ctieea, l.b"ll nnd ordi~ll, tmd. r.tQ,uirt~ .si.mila.r oomplill.llc: 1 b7 a.1.1. 

Pit'rti«fl eoatt'U.etad. vith J;llttlti1BIIt to thl!.\ ~"n~. :F!Ul.Uh ;o so 

con:p~ or to rti<J.IliH co;:~plin.nac ~ ba COI\IJidi!l:'t.l<l a materi!.!l. · 1nneh ot 

tlli~J .P.gr~a-oent, 

2Q, 'l'hJ.~ ~cz;:~tmt Bqo..ll inure to tbo beool."!t Of' &1<6. be billdi~ ~.on the 

~!!P'3Cti'n! :pa.rliea bt!reto, tha1r ~c:cn~:~.sora at~d tJlsiBIU, 

- 6 -
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--.f· 

Citt or Do~roit. 

XN Wl'l:?l.li:SS W!!S?.h'OY ~ thll pa...'"tiez ban to AI\T~ U\Uh!d 

th.!.:~ Af;l'oo~nt to bt! ll:4l<:<..rllttd. by t.lldr raa).11:!cti-ro o.~ ll.ut.l'.or-,b id. Q.ftica;t!l 

u ot tha d!;y Mt!. '/lla:t firnt aboTQ. .. .,.ittoP.. 

Vivian r<Jmbal1 1 

- 7 -
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Lake Huron Water Supply Study Appendix 16- Existing Water Supply Contracts 

16.5.4. Contract Between City of Flint and the County of Genesee Relative to Water Supply 

Page 5 
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CC:> ll\CT BL~·r~.;,::y~~i T;~~ C'~=ry OF E'l,!N~ 
.. . -~. ··.i. 

· ANLI .'l'HB C:)li' .:l t t....iY -~~3:~::£s£E r.a::.f.;rr'IVO:: 
1['~·: \•7J~TEl~ ~DPPLY. 

: :.{:~·.· •o;:.~ 
- . 

• June 

as 1:1\.\Ch by <'-!?!'r·~!):Cf.atc:l leg.lslation ·in .::on1pliam::e with Act 342 of the Public Acts 

:-,f 1939, a•ld ::~-:-.y SL11:-seq,:np.~~y na1ned Jl.g~n i: fc·:.r the County c;f Genesee, this ag:.reen\~ilt 

li!i!it,;;d, ho<maver, to the geoqraphi_c: area or ·the County of Genesee, . 

1. ~mLE 1 DELI'\lEP..Y NIP PURCHASE, 

~hat, subject to the conditions hereinafter provided," the City agrees to ex-
• . 

clusive1y sell and deliver water to the Ccunty Agent, and subject to the conditions 

hereinafter provided, the county _Agent agrees 1:0 purch,ase exciusively' all •na'.tar 

h~< Rnll;<; f:r.•om the City of Flint for all G~nesee County with the axceJ;~tion of Fen ten 

. 
and ~rf}Emtins To•.,Tnzhips and tile City of 1-'lint, it bc:ing spoc~fically understood 

tl1at '~<l.te+ pu:r;cP:assd from th'e Flint system shall not be used to supply any govei:n.-:~or.tal 

units or r.::ivAt"g,; personn o~tside Genesee COUJ\t-j. 

2. ~cr.:t:Vn1v, S'l'O~~-~..!!E£l....r1ll.'fl!R OUALITY ~ 

A. ~hat t.h-= .City shall provide 1 and the caunt-4 .1\.-Jent on. behalf .fo th"! CoTJnty 

shal~ rec~~ve w~ter at aFproximately 20 psi, at suph point,o~ points as may frp~ 

time to t~me pe mutually ag~eed upon by the parties heieto. 

B. 'l'hal: the county _Agent shaLl provide and utilize suffiotent c:ontrol.leq ~to.i:'~~ 

;md re-pU>11ping facilities to meet the demands of the U$E:l;:S of said system ~lithout 

dra\1ing from t..'te "'ater system of the City at any rate in excess of thai: rat.e 111hich, 

if maintained constantly th:rough ea.::h 24 hour day 1 .1rtould prov.i.de the total gu~nt.ity 

of water nec2s:Sary to supply the rc-1uireme!1ts of the count;y users· duri_ng th~ sama 

24 hml:r day. Provided further that no ne\·1 storage and re-.~mn1Ping facilitie$ ::~nll 

be required unluss it hilS been de-::annined by the City that its sto:~:.aga :facili::!.:~ 

and/or ,::_.;:r.;ping faci:!.ii.:!.eo; a:r.e inad•~·•l'-late to supply sufficient. \'later to the Ci~1 

... 
• t!. 
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C. That the County 1ent shall accept !>'ater as del· 'red _From the \-Ta1<e~ ~ys~em 

o~·the City provided said water meets all-requirements- of the various ~t~te regtllatory 

.agencies. 

D. That the county Agent shall at no time during the life of this ~ontract, 

grant .the right to any porson, firm, unit of ·government, corporation or business 

· mmo.i:i~tion ~Jh"tever other than the 'city, to sell \.;ater within the limits of the 

.. cou.ftt-J·. It is ilgroed :that. this provision goes to the ·essence 9f this contract and ·: 
' . . . , 

. b:r;.,.;a>!.h. thereof will ~e sufficient reason, at the optiop. of the City, to iromediat~ly 

suspend delivery of \'later to the county water system. 

shall be no ph~i:i.::al connection between. the ;;atsr system ol:- · 

the City and the ;-1ater system of the County ~ithout ~e -approva;l of. the city •. 

3. CONSTRUCTION, EXTENSIONS, RECORDS AND SERVICE AREA, · 

A. That no construction, operation, extensions or' addition of ~ater main? 

or pipes shall be.made and rio'pumping, water storage o~ other water facilities· 

shall be installed in the areas ~lhere the Co1,1nty had !==Stablisbed a water ,~Y.stem 

without clear and complete plans and specifications for such work bein~ stlbmitt~d 

to and approved by the Director o.f Public \'forks of the City prior to Sl.u:h work being 

done. Such approval or disapproval shall be made within 30 calendar.days·~fter 

said plans and specifications are submitted, or approval may be ~ssumed._. It is 

mu1:ually agreed tha~ the City may inspect county water. facilities under .construction 

and County \'later system operations at its option at all reasonable t:i.mes and plac_es. 

B. That suitable records shall be created and maintained by the County :Agent 

of the n~er apd sizes of service connections and the daily and·hourly rates of 

consumption of Fity wate:r through the County water facilities·. 

Saiq ~~corqs'shall pe avail~hle ~the City at all reasonable times -~d places~ 

Furi;:'il'?_f', 0e county Agent sha,ll furnish to the City without cost1 a large wall 

m~p o£ tq~ ccun~ water ~~pply system. Said ~ap s~ll be at +east the scale of 
. :.. . 

. . 
l." equ_all=j_ t5?0' ft. f'urth!'!r·! "as built" .plans of the new mains an<; a~pul.!:~nans;es, 

e::.;.cludin9,' ~IJ.di Y~dual seryice connections, shil-11 be provided to tp.e CitY within ~ 

·'•,r.: .. 

~ .. : . 

. \ 

mo11t.hs aft~r sub.stantial completion of construct;ion. Said map shall be kept reasonably 

c:m·nmt ~r pP.ri.nciic :r.~;,ti_sion, witho1.1t cost.. to tire City. 

!lny.· ~~i~~~-~~·:·~il~·~er ~;s·t~_within· t~~ co~~t; -~~:~l.Ji~t be 
- . . ' . .... . . . . ·- supplemented. with 

,· 

...J.. 
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·. 
4. HETERING, PJ',Tf;S i!:·m FINANCIAL ARRA.l\lGEHENTS. 

A. 'fhat all \~ater supplied to the County system by the City shail be measured 

by a meter or meters installed at a mutually ag~eed point or poin·ts of delivery. 

The meter or meters shall be fnroislier1 and installed at the experlse of the County 

· Agent under the supervision and inspection of the City or its authorize.d agents. 

Ali meter~ shall be housed in an structure. Said meter or meters shall 

be of a size and make satisfactory to the City, and subject to its inspection at 

ell times. All necessary valves, appurtenances and flow control devioes shall 

.be included in the installation as required. The City shall maintain or have maintnin~p 

said meter or metars at the exPense of the County Agent and promptly make such' 

repairs and/or adjustments as may from time to time be necessary. The County Agent 

shall accept the City ''s estimates of quantitites of ;oiater supplied during· all periods 

in which there is a reasonable basis far believing that the meter or meters failed 

·to accurately 1n<=asure all water delivered to the County system. Such estimates 

are to be based upon prior use and/or engineering calculation$ from available data . 

ar.d/or records. ~he timely main~enance of meter pits and/or meter locations shall 

be the responsibility of the County A·gent. Any faulty and/or non-repair~le meters 

~;h.:tll be replaceu r.y cite Coum:y _Agent at hi~ e}l:pense and in accordance '1;/ith th~ 

provisions cited above. 

B. The county Ag~nt shall pay £or all water delivered to the County system. 

Delivery shall be complete at such time as the water use is recorded an the meter 

or meters as provided in paragraph 4-A herein. 

c. That the rate of payment by the Co•tnty Agent to the CLty for all water 

delivered directly off the 72" City transmission main shc:;.ll be 1.3587 times the 

ra·te the· City pays the Detroit \qater Board for ~later supplied. .The 72" transmission 

line is that line completed in 1967 from about Baxter and Potter Roads westerly 

to the city limits at Branch and.Pierson Roads. The rate of payment by the County 

Agent to th~ .. c;ity for all other W'!-ter delivered at points of connection to the 
. p...... . 

City's distribution systcmshail bEl at_ the .rate of 1.50 ·times the rate established 

by ordinance for ~.n-ci ty water users, Minimum monthly bilis for given water met:e.,.. 

siz<~s, wtd \·r<.tel: qu;~ntities ;;hall be those providii:d for in the ordinances of 1:ha . 

City of Flint. 

21.11 qllar.tities of water delivered from the 72" pipeline, as defined above, 

!'ihall'be chargeCI in one hi.ll.ing hm~ever many po;i.nts l)f delive:r;:,r may bei installed. 

There sha~l be no !llinimum billi.ng charged. 



EPA-RS-20 15-0112990000069 

D. That bills for ter delivered shall be rendere 1onthly to the Col,lnty 

.1\gtmt:. ':j:'hey shall l:Je payable on or before the "due date shown thereon \'lhich shall 

b~ .appro,;imately lS days J:rom tne date of mailing.· There shall be a further charge 

of ten percent (10%) of the amount of the bills if the bills are. not paid on or 

before the que dat.es. ~·later service to the county system may be disc:ontirtueCI if 

th;; bills ar.;, not. paid ~~i tlLi.•• 30 dayu, "111i t:il~ Couuly il~.oni:. <md his surety agree 

to save the City ha:rmless frc•n, al:l dama\;ltil claim,; re::oulting from discontinuance 

of se:t:V~ce occasionE-d by the failure to pay said \<1ater billa.. The Flint water supply 

system is subject to the P.rovisions oX: t.he Reven)le Bond Act <tJpich· prohil;l:j.ts free 

water suppiy and in the event. \vater supplied to .the County Agent is not paid 1;or 

the City must discontinue supplying water to the County system. 

The city agrees to extend at the option of the county Agent th~ due date of 

the first monthly billing, rendered as described above, for an additional 60 days 

and second monthly bill so rendered an additional 30 days, without the 10% additional 

charge. 

5. TERJ.1 OP CONTPACT AND TEP.MINATIOI'f. 

A. That the City shall supply and sell water exclusively to the county Agent 

and the county Agent shall-receive and purchase exelusively said·water in accord~ce 

with the terms of· this agreement for a period of 40 years from date hereof. Thfs 

contract may be t~rminated by either party after expiration of said 40 year period, 

upon one year's written notice served upon the opposite party by delivering the 

same to the Clerk of the City or to the County.Agent as the case may be, or ~ay 

be terminated at any time by mutual consent of the parties. Provided ho\<tever, . 

that the terms of the contract hereinafter referred to exiscing between the City 

of Flint and the City of Detroit by its Board of Water Commissioners. and any possible. 

renetval thereof may prevent the City from complying with the maximlllll. term herein 

provided and in that event such term of 40 years shall be modified by the provisions 

of tha herein descrihed contract. 

B. That no failure or delay in the performance of this agrsament by either 

party shall be deemed to be a breach thereof when such fallure or delay is occa.sicned 

b~· or d\:c to any act cf God, s-t:dkes, lockouts, wars, riots, epidc:;~ics, explosions, 

sabol.dge, breakage or accident to machinery or lines or pipes; the binding. order 

of any court or. governmental authority any other cause, \vhether of the kind here:i.n 

enumerated or othcn1ise, not within the control of either party provided, however, 
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that no cause or conting•;ncy shall reliave the County Ag<>nt o.t: nJ.s on.uga1:J.on {;O 

make p_ayment for 1·1ater delivered by the City .. 

6. CO:.IS'l'RUCTION', 0\>lt-!ERSHIP AND USE OF FACif,ITIES. 

A. That all facilities in existence, constru?ted 1~ith City of Flint funds, 

o::: constructed subsequent to the date of this agreement with City funds '<Thich may 

be used by the city to deliver 111ater ~~ i thin the jurisdiction of the County Agent 

_sh~.: l rerna·in the property ·of the city, 

B. It is mutually understood and agreed that the County \qater system mains 

may ba connected to the mains serving other areas for flovl in either direction 

l:O·p~ov~ae an adequa~e wa~er supply from the City s¥stem to the County's sy~~em 

and to other areas and/or units of government and to provide for efficient operation 

of the entire water supply system. The City agrees that any connections ~ade will 

be. in accordance \dth' accepted water system distribution practice, and that no 

connec.tion will be made that \vill at any time .. adversely affect ·the ·water system 

of the County. The City will provide the County agent plans and specifications 

30 calendar days or more prior to making ch~nges.as indicated above. 

c. The supply of \'tater may be temporarily discontinued to the County system. 

an~/or !egulated wheneve~ ~t ~s necessary to do so .t?. ~ns~re proper operation ~f 

the water system of the City, except that under emergency copdition:;, the Flint 

Department of Pulllic l'lorks may take immediate steps to regulate or discontinue · 

~laws to the County system. No claims for damages for such discontinuance or decreases. 

in flow may pe made by the Count;y Agent. or his custonu!!fS against 'the City. I:>p.y 

restrictions upon water use imposed 'on the users in the City snall also be impQsed 

on the users of the County system. The county Agent and his surety shall nold 

the City harmless from any and all claims, actions· and causes of action which arise 

with reference to such regulations, limitation or discontinuance. 

D. The City shall provide water to the County system at such points as may 

be mu·tually agreed upon and in amounts generally sufficient to supply the County's 

system use. The County Agent shall construct, maintain and operate such \·Tater 

meter pits, storage facilities, control facilities, pumping facilities, appurtenances 

and connecting lines as may b~ required. The maximum demand at any point of supply 

shall not exceed that amount determined in writing by the City to be available 

at that point. 

7. 

That the City purchases the 1tta·t:er to be delivered under the provisions of 
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t· 
f!'lis contract from the C 1 of Detroit pursuant to the t is of a certain contract 

/da':ed the 20th day of December, 1965. That contract provides the tems and conditions 
f 

urrder which the City purchases water and it is specifically understood between 

t.tu: parties hereto that the terms ar1d conditions of this contx:act: must be and are 

subordinate to the provisions of the con~ract bet\veen the City of Flint and the 

c.:~ ty of. Detroit. ~hqt t:hlil obligations and right:s of the parties herein providet"l 

are modified, restricted, terminated and changed a~ the ability of the City to 

comply with this contract is affected ~y the r~quirements and provisions of the 

contract betl-:een. the city of Flint and .the- Ci t1: of Detroit. . :· " 

B. MISCELLANEOUS • 

A. That this agreement shall take etfect upon its adoption .and execution. 

· by the respective parties hereto. 

B.. That this agreement shall inure to the benefit of and be binding upon· the 

respective parties hereto. 

c. It is hereby agreed that the County ~gent shall in no way, in whole or 

.. 
in part, transfer, assign or in any way alltenate his interests, rights or obligations 

under this contract without the ~xpressed approval in writing of the city. 

D. Tpe County Aqent and his··surety hereby agree to protect and·hold harmless 

the City from a~y and al+ liability arising out of the construction, oper~tion 

and main~e~aqce of the facilities constructed pursuant to this agreement by the 

County A~ep.j:: or h~s agents excepting causes arisinq out .of the negligent acts or 

omissions of tha. City. 

E, Th~ County Agent is to furnish the City copies of all pertinent resolutions 

and/or ofhef dat~ showing whereby the County Agent became or become? the agent 

for the Yatious governmeptal agencies and governmental ~nits rece~vtng water under 

the term§ Of tqis agreement. 

9. REVIEI'/ PROCEDURE. 

It is furt~er provided that any and all decisions pf the County Agent relative 

to the furnishing of water to individual customers or are~s, an~-~ll priorities 

and schedules Nit.;, reference to same within the area set ·forth in this contract 

shall b~ subject tcr rcvie;~, upon proJ-:er application, by the Public Works Cor.mittee 

of the Genesee County Board of ·CorrJnissioncrs, or any duly designated successor to 

that Committee, or by any board, col1U1lission or body duly designated to perform 

the functions currently carried on by said Comtnittee. Applications sl1all be made 
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j{;_ a manner to be prescri I b~· the Genesee County Board 

elative thereto shall be.prescribed by said.Board. 

Col!uJ!issioner~ and pr?cedures . 

If tile Public Works Committee of the Genesee Count¥ Board of Commissioners, 

in its discretion, finds that the clecision of the county Agent. is, arbitrary, or 

is SJ.!Ch as to ilnproperly alld unreasonably discriminate against customers or areas 

si·!ld.lurly sit.uateci or is such as to crea<.e unne;cesse.ry hal·dships 1 it shall issue 

which shall also contain a course of recommended action. 

Upon. receipt of such report the county Agent shall be required to revise his J?lan~ 

apd su~h r7vision shall ~e similarly sub~ect to .re:view. This provision shall not 

relieve the County Agent of his Dhl_igation to c01r.ply with the provisions of paragraph 

10. SPECIAL PROVISIONS. 

A. The parties. beret~ make this agreement with ·the kno\1ledge that Act 342 
. ·:~· . . 

now provides that other agencies than the C9unty Drain C?mmissioner may be designated 

as county Agent. It is the intent of all parties that this agreement shall be 

binding and effective between the County and. the City notwithstanding any change 

in designation of the County Agent. 

This contract supercede~·a11 other existing contracts betw~en the City and· 

County Agent for the supply of water for limited areas 111ithin the County of Genesee 

and these prevlous contracts are hereby ternlinated by mutual agreeiner:t of the parties, 

except for those particulars noted in paragraphs lO-B and lQ-C belo'"· 

B. The water meter and water mains in the City of Burton in the East court 

Street area near C.enter Road snall be turned over \~ithout cost to the County Agent 

for operation and 1:1aintenance under the terms of this contract within 30 days after 

signing. 

Tpe transfer of ownership and possession of the mains and/or facilities herein 

provided shall take place upon revocation by the appropriate governmental unit~, 

of any and all franchises by virtue of which the city has furnished services through 

such faciLities and the installation of a~proved master meters. The change of 

l"mter suppliers to the said mains and/or customers shall be at a mutually agreel!hle 

time and pla~e and ~n an agre~d upon manner. 

The transfer of the City's right, title and interest .i.n said mains is subject 

to the follo~Ting~terms and conditions: 'rhe County Agent agrees to accept suc:h-

mains and/or facilities in their existing condition and there shall be no ><:arra11tic:s 

CXpr.essed Or impli.ed as tO 1:he C:OnQi tion 1 SEjrViceabili ty 1 adequacy t quality 1 etc 



EPA-RS-20 15-0112990000069 

! such maim; &nd/or fac. i.tie:q. The c;:ount.y A9ent furt1i agrees to assume all 

>~i~·at·ions ?~p(duties of t\le City ~~ith reference to such l'lains and/or facili·ties, 

·: ?hi3· the· coun-!:y Agent waives ·any a11d all rights, aqtion.s· or cause:; of ac'!=ion1 ~hat 

• ~he might:·~av~ ag.-dnst the City with reference to the transfer of .said mains and/or· 

. facilities. The County Agent furthpr agrees to assume any and all obligations heretofore 

asnumed by t:he City \'lith reference eo sBid mai:ts and/or facjlities. The t'l.!=Y has 

ll'P current kn?l~ledge of any such obligations. 

C. The City owns and operates certain transmission lines and water mains and 

.bthe~.facilities within the geographic limit~. of the Coun~y of Genesee and outside 

the City of Flint. It is mutually agreed that' such 0\·mership and use of such facilities · 

i.-s .. herehY. retained by the City and ownership ·and use wiil only hereafter be tra..sferred 

·:by .a\~tual agreement of the . parties hereto. · 

it is the intention of the parties hereto that the County ~qent will purcha~e 

\,rater in large quan-tities from the City \·later system and that he will distribute 

water to the individual users from a water distribution system constructed by the 

County Agent for that purpose and.that individu~l customers of the County ~gent 

will not be serviced from the Flint system and· that such individual users now located 

in the County serviced from the City system··shall remain the customers of the C:i.ty 

system until such time as water mains are located ~1ithin the County so that such 

in<;lividual users may secu:~:e ~later service from the County system • 

. The County .l\qent has acquired all of the city's r.1.ght, title and interest in 

certain 11mter facilities in the publ:ic right-of-way setving. the Flint Sewage Plant 
' . 

on Beecher Road and the Flint Park Board property on Linden Road. The County Agent 

has acquired and/or operates the 12" water main on Bristol P.nad that currently _supplies 

\~ater to .Bishop Airport. The aforedescribed se~1age treatment plant, park board 

property and Bishop Airport shall continue, hmvever, to receive water through such 

facilities. The quantity of water delivered to such properties O\med by thE' City 

chall be deducted from billings to the County 1\gent. The deduction shall be made 

from the water supplied throu<;jh the Donaldson street meter as long as the amou:~t 

supplied equals or exceeds the amount used by the City. ' All water used by the 

C5.l:y in excess o£ that supplied thronqh the Donaldson Street rueter shall be deducted 

[.!:om !:he ~-1ater supplied through the 72" transmission main. lt is mutually agrr~ed 

that a capacity of 600 GPM shall be allocated for ·use by said Ci.ty properties. Tho 

se1::vicc nol:l being r.endered by such \-later faciliti~s is sufficient for the City's 

put·poses and it: is agreed that no assessment shall be made against said properties 
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fOJ:: other water facilities. That all \vater supplied by the County Agent to the 

·~Fli~t Sewage Plant, Flint Park Board property on Linden Board and Bishop Airport 

shall be measured b~ meters approved by the County Agent and furnished and installed 

.··by the City under the inspection of the county Agent. The meters shall be subject 

to the inspection of the county Agent at all reasonable times. 

irhe ;f.:ights above enumerated, which are retained by the City by virtue of this 

.agreement; $hall be permanent in nature and shall continue indefinitely at the option 

· pf. the City and the rete~tion of these rights shall not be construed, in any way as 

. creating any liabilities on the part of the City with reference to said facilities. . . 

It is unqerstood and· agreed that water supplied to the Fl.ii\t Se~rage Plant; the 

.:,._·'Flint Park Board :property and Bishop Airport, shall be in accorctance with this section 

.only as lon';I as 9<:1-iA \vater is used for facilitie£! ~n the f'roperties ow!'led by the 

·-City. 

It is agreeq that limitations of flows and po~nts of connection to the City water 

. -
system now ~n effect, pursuant to prior contracts shall rematn tn use and effect 

unless discontinued.by mutual consent. Those transfers of water mains and facilities 

that occurfed under previous contracts shall continue and be Observed by both parties 

;.:, 
::·_-: to this contract. 

CIT'l OF FLINT 

.· 
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j 
'Ihis agreement is made this $;'51'" day of March, 1988 by arx:l l:e:b.reen 

City of Fl.int, a Michigan ll'Jl.tl1icipal co:r;~ration, wii:!."l pri.ncipal 
the 

offices at llOl South Saginaw St:ree.t, Flint, Michigan 48502 (he.re.inafter 

the "City"), the o:urrt:y of Genesee, a p::>litical sul:division of t."'le state., 

with principal offices at 1101 South Beach street, nint, Michigan 48502 

(he...-reinafter the "County") an:l the Genesee camty Drain O"mni sc:i cner, the 

County agency designated as such pursuant to Act 342 of" the ~lie Acts of 

1939, as am=rrled, with principal offices at 932 Beach st;-eet, Flint, 

Michigan 48502 {here.inatter the tteounty Agency"). ......_ 

fHEREAS, the City, the camty arx:l the county Agency entered into an 

agreement dated June 28, 1973 ~ch provided, generally, for the sale of 

• •.er by the city to the ccunty h;Jercy as exclusive agency for ccmm.mities 

within Genesee County (hereinafter the ''Water~"); ard 

WH:ERFAS, the Water Jt.gree:ment further reo::gnized the City as the sole 

agent for pu:rt:has.in; water fran the City of Detroit either for d.i.stribt..tion 

within its __ ~-~ or fez: sale -to the Coun:t=(' Agency; ani 

~, on or about Mart:h 5, 1981, the City, the county arxi U.~= 

CoUnty Agency. executed an amerrlment to the Water ~ wch m::x:lified 

the rates c:hal:ged to the Cotmty Agency with the first rate (beirx] 1.3587 

times the Dstroit rate) l::ein;J for water taken directly off the seventy-two 

inch (72"} EastjWest line conne::ti.n:T the City's water system to the I:etroit 

water system, ar:d the secorx:1 rate· (2.0 times the tetroit rate) beirx] for 

1 
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e 
~~ the OJt.Inty ~ desires to construct:- ~roverrents 

:o its water system, said ilrproverent.s l::e.i.n; 02ta1cnly refe...~ to as the 

;a .-.;See ccurrt:y "water loop", 'Which improve.msnts would enable the County 

~ to take :n:ost of its water off the seventy-two inch (72") East;west 

Line; arx:1 

RiERFAS 1 before such constJ::uc:i"...ion nay begin, the COUnty Agency must 

have the approval of the City; ani 

WH:EREAS 1 the developnent of the water loop as prop:se:i by the Cctmty 

Agency will enhance the economic development arrl the creation of jobs 

throughout Genesee COUnty; and 

~. it is the desire of the City to ccoperate with the Cotmty arx:l 

the CoUnty Agency· on a project that will benefit citizens throughout the 

County: an:i 

~, the Cit,y an:l the Ccurrl:y :Ager:cy have reached certain prop:sed 

i. ..sne.nt.s in o:mnect.ion with the City's approval of the water lcop arx:l 

tr'...her related. matters, whic::h prop::lSE!d ag:reement:s are set forth in a letter 

of urAat.sta.'I'Xii.'l'".g dated March 7, 1988, a copy of which is attached. hereto as 

Exhibit A. 
' 

Nl¥' 'IHEl'<El'ORE, in c:cnsideration of t.~ ~,.t:,;:~ 1 rights,_ duties, 

resp::msibilities, promises ani urx:le.rt:aki:ngs of the parties hereto as set 

forth herein,. ri' IS HEREBY AGREED AS :roi1.CH3: 

1. ~ of water ~ TEsjgn. 

'lbe City does hereby approve the County Agercy 1s prop:Eed water lc:cp 

design as it presently e.."d.sts,. subject to mii"'lOr changes previously 

d.i.scussa1 by the parties. '!he City will, t.:q;:on execution of this a~ 

by all parties, communicate its approval of the proposed. water lccp design 

2 
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the H.i.ch.ig-an state F..ealth Ltltent in the :nanner requ. by the 

mtv Agency. 

~· 
East,IWest water Line. 

'Ihe parties ac:kncMledge that the City inter:ds to build an EastjWe.st 

ter line to connect the City's water system to a new North/Scuth Detroit 

ne to 1:e constructed by the City of tetroit. It is prop::sed. that the n.ew 

•rth/South ratrcit line will run north approximately al0113' M-15 in?=> thE7 

.ty of r::avison area, that the City's East/West line will c:onnect with said 

;ne in the Davison area an:l that the City's EastjWest. line will nm west 

?Proximately alan; t:avison Road into the City. 'Ihis Fast;west line would 

a built at the City•s sole cost an:1 e:q:ense. 

L"f..n completion of its design for the F.ast)West water line referred to 

l:ovE!, the City will no-...ify the COUnty Aqercy of the e.asement:s it will 

'eC;!Uire for said line, ani the Ccunt:y h;]er:cy will exercise its best efforts 

:o .;.u.i:re, within one (l) year fran tl"t..e date of such notice, ease.ments for 

. ' 

aid .'East;we.st water line in the :name of the City arxi on fo:rms prepared by 

,., . .... . -·l--1' 
:. .e Ci ~,..r l.n ~ .LC 

:tavin; jurisdiction O'V'el:' same. 'lb.e County h:Jen=y will provide the sa:ms 

service to the City o:f Let:roit wi.~"l :t<:...~ to· the new Nort-.... h,/Sout..h Detroit 

line, if requested by the City of tetroit to do so. SUch efforts will be· 

provided by the eount:y h:Jercy at no cost to the City or to the City of 

Cetroit for the services of the COUnty .Agency's agents ani employ-ees 'Who 

p:=rto:cn those services. 'lhe County N;Je:rcy will c:ooperate but will not be 

required: to acquire any ea.sements that may be necessary fran private 

la.n::k:1.¥'71.erS; to institut:e or pn:sue a:ey le:;al action to acx;IUire acy 

~; to :pay an.Y consideration for the :purc:.hase of any easementi or to 
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e 
~ any other ~~ fees, costs or attorneys' fees. ~...ion 

tr--ewith. 

3. city Q:l1ne!Ct:.i.aj to Nartb/sa..rt:h Det:roit water Line. 

Section 6 of the Water ~...nt dated June 28, 1973, as mr.e.r.ded on or 

al::.a.It March s, 1981, is hereby further amerxied to ad::l a r.e.¥ subsection "e" 

to read as follc:NJS: 

'!he City will exercise its best efforts to obtain fran the 

city of t:etroit a. nex.imum of three (3) c:cnnections to the new 

Nortb,/South Datroit water line at· such p:>ints as shall .be 

selected by the Cotmty Agercy. In that re;rcmi; the City hereby 

represents that it has disoJSsed suc::h matter with the City of 

Datroit am has been advised that such three c::cnnections will be 

permitted. 'Ihe CoLmty '}qmcy will, at its sole expense, 

amstruct such c:cnnections arxi, upon const:J::uction of each such 

connection, the CoLmty Agercy will deed to the City all of the 

rights, title ani interest in the neter, mater pit ani water line 

attached to sudl connection, includ.irg any easement in which such 

structures are located, fran the PlYsical .ccnnection to the new 

North/South 'D:rt:roit water line to a };Oint two htln:3ra:i feet 

(200 1 ) fran the right-of-way line in which said North/South 

Datroit line is located, l:ut not m:::lre than three hun:ired feet 

(300') fran the center line of the new North/Scuth tetroit line. 

Up:rn such~, said Et"~ shall be d.eemad a part of 

the City's water system. 

4. Amen:lr1ellt. to Secti.m 4 (C) cf the Water Ag:tee:t:el'lt. 

'lhis first paragrclFh of section 4(C} of the Water Agreement dated June 

.zs, 1973, as rtmerned on or about· March 5, 19~1, is hereby further arr-errled 

to read as follas: 

'Ibe rate of payment by the County 'N]ency to the City for all 

water delivered directly off the seventy-two inch (72 11 ) water 

line in Potter Road shall be 1.3587 tbnes the rate the city p3ys 

the D=troit Water Beard for water supplied. 'Ihe. rate of payn-ent 

by the cnmty k;JerY::y to the City for all water delivered d..irectly 

off any of the City's connections to the re-H Nort:h/Scuth Detroit 

water line ~..all be 1.3587 ti:!zes the rate the City pays to the 

Cetroit Water Eoard for t>Jater supplied. 'lhe rate of paynent by 

the ecunty h;Jercy for all wter delivered at p:d.nt.s of direct 

c::crmection of intividual prq:erties to the City's distr~...ion 

system shall be at the City's ord.inance rates for out-city 

custorre.rs. 'Ihe. rate of paym:mt by the CoUnty 'Njercy to the City 

for all other water delivered fran ~ens to the City•s 

4 
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. e 
distrib.Ition system shall be 2.0 ti1nes the rate the. Cit paJ'"'S tr.re 

r:etroit Water Board for water SUfPlied. 

5. M.i.n:im.lm Usa'Je. 

Section 6 of the Water ~ dated June 28 I l973, as amen:ied on or 

ab:::;ut Mard:l 5, 1.981, is hereby further arrerxied tc add a new S'l.lbsection 11 £11 

to read as follows: 

Until its ·actual water usage excee:3s 10 m.illien gallons per 
day on an annual average, the ccunty will take, at a rni.ninum, all 

of its water off the City's East:.;West seventy-two .indl (72") line 

anJjor arr; ot:her connections to the city 1 s water distrii:ut.ion 

system other than the County h:Jerct' s connections to any of the 

two northerly m::st of the City • s three lines connected to the l1E!W 

Northf~cuth I:etroit water line. After the Col.mty 1V::Je:rCj' s acbJal 

water usage exceeds 10 million gallons per day on an annual 

average, it will take a mi.ni:mum of 10 million gallOns per day en 

an annual average off of the City's Fast/WeSt sev:ent:y-two inch 

(72") line arxl,lor any other ex:i..stin:J cannecti~ to the City's 

water distribltion system other than the connections to any of 

the two northerly nest of the City's three lines connected to 

the r>l!i.M North/South retroit water line. 

If, in any year, the Ccunty Aqe:rx::y takes less than the 

mi.ni:mum set forth al::ov'e, it will only p:1y fer the water actually 

delivered ar:d no water shall l:e taken fran' the new Nort:h/Sc:uth 

water line except the one m:st southerly until the usage again 

exceeds 10 millia1 gallons per day en an amua1 a.ve.rage. 'll1e 

Ccunty Aqercy will take ro water off of the two (2) northernncst 

of the City's connections to the new North/South Detroit water 

line, except the one m:st southerly, unless am until its line$ 

through whlch it takes sud;l water a:re a:mnected to the water llx:p 

so that the ·water takeri ~vw t.~e City'~ 'F.astjWest. seventy-two 

inch (7211 ) line can be used to serve such lines. 

6. utility Basis of Pate Makirg. 

~e water Agreerient dated Jm:x= 28 1 1973 1 as a:rrerrle:l oo .or al:out March 

5, 1981, is hereby further a:rren:ied to add a new Sectioo 11 to read as 

folle\VS: 

'1be City and the County h:;]ercy reo:::>;Jnize ani ack:nc:f..lledge 

that section 123.141 of the Midrlgan Corpiled. laws requires that 

water rates be deter.mi.ned on the basis of the actual cost of 

se:rvice as dete:rmi.ne:i l.ll"Xler the utility basis of rate mk.ir:g. 

'Ihe City a.n:l the co.mty 'N;Jercy further reo:::gnize ard ackr.lcwledge 

that, if rates wc_re determ.:ined on such basis each year, the rate 

5 
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cbtain for the crunty ~the exclusive right to sell .. ter ab!:ained 

:f.rr'1n tetroit th.ra:l;h the City to areas outside of Genesee camt:y. 

'!he city will grant the c:unty an easement it requires for wate:nnain 

p.n:p:::ses in the northerly 33' of that parcel of lan::l de.scril::ed as: 

'Ihe WLY 3/4 of NW l/4 of NE l/4 of SEC 3, T6N R6E; also Eiil l/2 
of NW l/4 of said SEC; also NW l/4 of NW l/4 of said section EXC · 
WIN 231 FI'. 

Further, the Parties hereto agree to. gr.mt each other such e.asemerrt-_s 

in or aver lanis they may am as each shall reasonably require fran tine to 

tilre for their p.lblic piq:oses. 

10. !ani A{:plicatial of Slu:ge. 

'lhe County Age:rcy will provide reasonable consul taticn arx:l assir...anc:e 

to the city to enable t:r..e City to start its a;m progl:am for the lar:d 

application of sludge. 'lhe City arx:l the County Agercy will c:ocpara~ ard 

a. .st each cr~er in tr..e cont:L~ operation ar:d in'pl:'OV'5!ltel'lt of each 

other's p:r:o;J:am. 

of the date first al::x:we written. 

7 
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exhibit A 
Matthews. Collier 

WAYOA William C. Ewing, P.E. 
SUP£ RINTENOEN'T 

March 7, 1988 

Mr. Anthony Ragnone 
Genesee County Drain Commissioner 932 Beach Street 
Flint, Michigan 48502 

Dear Mr. Ragnone: 

Re: Genesee County Water Loop and Amendments to City/County Water Agreement 
The purpose of this letter is to set forth our mutual understanding of our agreements relative to ths proposed Gt:rh:~see County water loop, the Cityis approval of the_design thereof and other related matters~ _After execution of this letter of understanding, our respective counsel will pr~pare appropriate contract and other documents implementing those agreements. 
We agree as follows: 

1. The City will approve the County•s water loop design as it presently exists, subject to minor changes as previously discussed. The City will communicate this approval to the State Health Department at the time the final documents implementing these agreements are executed and delivered and in the manner requested by the County • . ·----- 2_!_ ... The City intends to build an East/West .water.. line to rmm~ct the City's water system to a new North/South Detroit line to be constructed by the City of Detroit. The Detroit line will run north approximately along M-15 into the City of Davison area and the City's East/West line will connect with said 

3. 

line in the Davison area and will run west approximately along Davison Road into ·the City~ This line will be built at the City's sole cost and expense. 

Upon completion. of its design for the East/West water line referred to above, the City will notify the County of the easements it will require for said line and the County will exercise its best efforts to -acquire, within one (1) year from the date of such notice,easements for said East/West line in the name of the City and on forms prepared by the City in public rights of way from the various governmenta1 agencies having jurisdiction over same. The County will provide the same service to the City of Detroit, if requested by the City of Detroit to do 

e CITY HAI.L 11()1 S. SAGINAW STREET F"LINT, MICHIGAN 48502 ,313• 766·7389 765 7120 TOO e 



EPA-RS-20 15-0112990000069 

Pg. 2 - 3-7-88 - A. RagnJII • 3. Cont'd. 

so. Such efforts will be. provided by the County at no cost to 
the City or to the City of Detroit for the services of the 
County's agents and employees who perform those services. The 
County will cooperate but will not, however, be required: to 
acquire any easements that may be necessary from private land
owners; to institute or pursue any legal action to acquire any 
easements; pay any consideration for the purchase of any ease
ment; or incur any other expenses. fees, costs or attorneys' fees 
in connection therewith. 

4. The County will have a maximum of three connections to the 
Detroit lirie at such ·points as shall be selected by the County. 
Upon construction of each such connection., the County will deed 
to the City all of its rights, title and interest in the met~r. 
meter pit and '!ater line. connected to such connection, including 
any easement in which such structures are located, from the 
physical connection to the Detroit line to a point two hundred 
feet (200') from the right of way line in which said Detroit line ,. s 1 oc·•-'"' ...... --• ---- "" ... - ... three hundred feet (31'\l''ll) ~--- .~..._ Q&.CUJ IJU&. IIUI. 111\JIC L.IIOtl . UU IIUIII &.11¢ 

center li~e of the new north/south Detroit line. Upon such con
veyance, said structures shall be deemed-a part of the City's 
water system. · · 

5. For any water taken by the County off of tne structures deeded 
to the City as described in 4. above, the County will pay for at 
one and three thousand five hundred eighty-seven ten thousandths 
(1.3587} times the rate charged the City by the City of Detroit. 
For any water taken by the County off of the 72" line presently 
in existence, the County will continue to pay for at the rate of 
one and three thousand five hundred eighty-seven ten thousandths 
(1.3587} times the rate charged the City by the City of Detroit. 
For any water taken off of any other point in the City's water. 
di stx:ibu:tj on ~Y.$te.rh_ the. County wi 11 continue to pay the rate 
of two (2.0} times the rate charged the City by the -City of -
Detroit. 

6. Until its actual water usage exceeds 10 million gallons per day 
on an annual average, the County will take, at a minimum, all 
of its water off the City's existing seventy-two inch (72") east/ 
west line and/or any existing connection to the City's water 
distribution system other than the County's connections to any of 
the City's three lines connected to the new north/south Detroit 
line. After the County's actual water usage exceeds 10 million 
gallons per day on an annual average, it will take a minimum of 
10 million gallons per day on an annual average off of the City's 
existing seventy-two inch (72 11

) east/west line and/or any exist
ing connection to the City's water distribution system other than 
the City• s connections to any of the· City's three lines connected 
to the new north/south Detroit line. 
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6. Cont 'd. 

If, in any year, the County takes less than the minimum set forth above, it will only pay for the water actually used and no water shall be taken from the new.north/south Detroit line until the usage again exceeds ten (tO) million· gallons per day. The County will take no water off the*City's connections to the new north/ south Detroit line unless and until its lines through which it ~ takes such water are connected to the County water loop so that water taken from the City's seventy-two inch (72") east/west · line could be used to serve such lines. 
7. The existin·g City/Cou.nty water agreement will be amended to include ·language, satisfactory to counsel for the City and·the County, which will: 

a. recognize the requirement that rates be determined on the the basis of the actual cost of service as determined under the utility basis of rate making as referred to in MCLA Sect. 123.141; 

b. recognize that, if rates were determined on such basis each year, the rate formulas would fluctuate each year~ would vary for different parts of the combined water systems, would from time to time unfairly benefit one party over the other and would impede economic growth and rleve1opment within the County; · 
c. recognize the need for stability and foreseeability in the setting of water rates so as to enhance economic growth and development in the County; · 
d. recognize that the rates agreed to and the other agree~ ments made by the City and tne County in their contract wi11, over ·a.n-; equate witnrates'defermined in acco.rdance with the above referenced statutory cost of service basis over the length of the contract. 

' 8. The City/County water agreement will be extended to the earlier of the following, a) the year 2020, or b) the year the final payments are due on the bonds issued.by the City to fund the East/West line and the demolition of its water plant. 
9. The City will bargain in good faith with the City of Detroit to obtain for the County the exclusive right to se11 water obtained from Detroit through the City to areas outside of Genesee County, particularly Saginaw and Shiawassee counties. 

* two Northerly-most of the @ ~ 
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10. The City will grill the County an easement for ~rmain purposes 
in the northerly 33' of that parcel of land descr1bed as: the 
WLY 3/4 of NW 1/4 of NE l/4 of SEC 3. T6N R6E; also ELY 1/2 of NW 
1/4 of said SEC; also NW 1/4 of NW 1/4 of said section EXC WLY 231 
FT. 

Further, the City and the County agree to grant each other such 
·.easements in or over lands they may own as each shall reasonably 
require from time to time for their public purposes. 

11. The County will provide reasonable consultation and assistance to 
the City to e.nable the City to start its own program for the land 
app1ication \>f.;.sludge and both parties will cooperate with and 
assist ea~~·other in the continued operation and improvement of 
each partyts.program. 

• t •• • 

12. Any agr~e~~n~~·made herein which.are not m~rged in subsequent 
documentSi~~x~cuted to implement the terms hereof shall continue 
in eff~ct.~an9 be binding on the parties hereto. · 

• ;. ~ •. _~:- . !-~ )" ~ J%. ~. 

By execution hereof~·the undersigned acknowledges agreement to the fore
going and will submit same to the F1 int City Council for discussion at its 
March 9 committee rn~eting and for fcrm~1 ~p~cva1 at its regularly scheduled 
meeting on Marc~~'l,4';. ·:If you 1ikewise agree to the foregoing, please execute 
the acknowledgeinent .. of same in the signature space set forth below. 

Thank you for your courtesies and cooperation. 

Ewing, Acting Director 
Department of Public Works I 

1 haYe.~ the foregQin]L.~ate~nt. of agreements and understanding between 
the City and the County and acknow1edge same as being accurate and acceptabie. 

Dated: '3- 7'- ~? 

Anthony Ragnone . 
Genesee County Drain Commissioner, as 
County Agency pursuant to Act 342 of 
Pub1ic Act 1939, as amended. 

-
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• }\ C..o v n-+1 11 CC.t. "::> ::.:> 10-'-' I "-' • ""-/~'<.(" 

~ ~,r.·tl.·.i 
I, ...... • ---· \ \ 1-- J../,;;...\;.J:S'.:.i I 
\ . . I ! I I i 

5/99 \ \ 1 , \® 1\ @. 
CCF ~~ \ 0.5679366 I 

BILLED 1 '--------..l TOTAL 

6050-7280-007 0 $0.00 $0.00 
W. CARPENTER RD. 

6050-7350-003 
G-3000 FLUSHING RD. 0 $0.00 $0.00 

6050-7370-006 
G-3348 FLUSHING RD. 5.400 $4,514.40 ·.\ $4,514.40 

6050-7591-007 0 $0.00 $0.00 
G-3167 W. PIERSON 

6050-7640-015 41,737 $23,703.97 $23,703.97 
G-3376 N. GENESEE 

6050-7650-011 
S. GENESEE RD. 299,544 $170,122.00 $170,122.00 

6050-7680-009 79,000 $44,866.99 $44,866.99 
P~""~TTER & BELSA Y 

6050-7700-003 75,400 $42,822.42 $42,822.42 
POTTER & IRISH RDS. 

6050-7800-01 0 29,370 $16,680.30 $18,680.30 
OAK& POTIER 

6050-8830-002 0 $0.00 0 
VANSLYKE & BRISTOL 

6050-8840-010 5,110 $2,902.16 $2,902.16 
MIS & POTTER 

TOTALS 535,5_61 $4~0 $301,097.84 $305,612.24 
'' ----.....___: -
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Lake Huron Water Supply Study 

16.5.6. Agreement (a.k.a. Second Amendment) 

Appendix 16- Existing Water Supply Contracts 
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AGREEMENT 

THIS AGREEMENT made and entered into as oftbis Z /) ~ay of February, 2001, by 

and between the CITY OF FLINT, a Michigan municipal corporation, ("Flint"), and the 

GENESEE COUNTY DRAIN COMMISSIONER, a designated Cotu1ty Agency ("Cotu1ty 

Agency11
), 

WITNESSETH: 

WHEREAS, Flint and the County Agency are parties to a certain Agreement dated June 

28, 1973, as amended by certain Amendments date March, 1981 and by a Supplemental 

Agreement and Amendment dated March 31, 1988 (collectively, "Water Supply Agreement11
), 

under which Flint has agreed to sell to the Com1ty Agency, at'1d tli.e CoUI'1t)' Agency has agreed to 

purchase, a water supply: and 

WHEREAS, certain billing and rate claims and disputes have arisen between Flint and 

the County Agency under the Water Supply Agreement, including a claim by Flint that allegedly 

understated its billings to the County Agency commencing in apprpximately 1991 ("underbilling 

claim11
) and a claim by the County Agency that Flint allegedly has charged excessive rates 

("overbilling claim"); and 

WHEREAS, Flint and the County Agency are des:rou; of discussing, negotiating, and 

attempting to resolve these disputes; and 

WHEREAS, to facilitate such discussions, negotiations and settlement attempts, the 

County Agency is willing to make a conditional partial payment toward Flint's underbilling 

claim, under the terms and conditions set forth herein. 

NOW, THEREFORE, for an in consideration of the mutual covenants hereinafter 

contained, and for other good and valuable consideration, the receipt of which hereby is 

acknowledged, the pa..rties hereto agree as follows: 

l.Recitals. The foregoing recitals are accurate and are incorporated as part of this 

Agreement. 
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• 
2.Discussions. Flint and the County Agency, through their respective designated 

representatives, agree to discuss, negotiate and attempt to resolve, diligently, in good faith and 

using best effort, all of the billing, rate and other contractual claims and disputes pending 

between them under their Water Supply Agreement, including Flint's underbilling claim and the 

Count's overbilling claim. The parties further agree that face to face discussions shall commence 

on February 20,2001 at a mutually agreed time and location. The time period for discussions 

shali terminate May 31,2001. 

3.Payment. At the commencement of discussions on February 20,2001, the County 

Agency agrees to pay to Flint the sum of two million dollars ($2,000,000), as a conditional 

partial payment toward the principal amount ofFlinfs underbilling claim. This payment is not 

an admission by the County Agency that Flint's under billing claim is valid or has any merit. Nor 

is it an admission that any other claim that Flint has asserted or may asset under the Water 

Supply Agreement is valid or has merit. Nor is it a waiver of any defense that the County 

Agency has or may have to any claim that Flint may assert. Nor is it a waiver of the County 

Agency's overbilling claim. The County Agency specifically reserves all defenses to Flint's 

under billing claim, including its position that Flint's underbilling claim has no merit at .d t~at the 

('ounty Agency owes no money to Flint. The County Agency also specifically reserves ::;

overbilling claim and any other claim it may have against Flint. This payment is madf • .>oiely to 

induce and facilitate the discussions between the parties. 

4.Acknowledgment of Partial Payment. If all pending claims and disputes between the 

parties are resolved fully by a written, mutually executed settlement agreement, Flint shall retain 

the payment described in Paragraph 3 as a credit to the account of the County agency, and any 

further payments shall be made by the County in accordance with said settlement agreement. If 
no such settlement agreement is mutually executed on or before May 31, 2001, the parties shall 

continue their negotiations in good faith, and it shall be acknowledged by Flint and understood 

between the parties that a payment towards the amount in dispute has been received and that said 

payment shall be retained by Flint as a credit to the account of the County Agency for water 

usage for May, June, July, and August of2001, and/or any other periods of time for which 

amounts may be due the City. 

-2-
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5. Notices. All notices in connection with this agreement shall be given when mailed by 
certified mail, postage prepaid, on Flint to Mayor, City of Flint, 1101 S. Saginaw Street, Flint, 
Michigan 48502; and on the County Agency to Genesee County Drain Commission, G-4610 

Beecher Road, Flint, Michigan 48532-2617. 

6. Assignment and Applicable Law. This Agreement shall inure to the benefit of and 
be binding upon the successors, transferees and assigns of Flint and upon the successors, 
transferees and assigns of the County Agency and each of them. However, neither party shall 
assign or transfer this Agreement without the prior written approval of the other. This 

Agreement shall be deemed to be a Michigan contract and any matter concerning it shall be 
determined by Michigan law. 

7. Invalidity. If any term or provision of this Agreement or the application thereof to any 
person or person shall to any extent be invalid or unenforceable as finally determined by any 
count of competent jurisdiction, this Agreement may, at the option of either party, be CSJ.J.celed 
and terminated, and ar ohligations, undertakings, and liabilities of the parties hereto shall 
thereupon automaticaJ.i· ::"' t ~rminated, released, and discharged. 

8. FailurE: m Eni Jrce. The failure of any p::~rty hereto to enforce any of the provisions of 
this Agreement, or the Naiver thereof in any instance, shall not be construed as a general waiver 
or relinquishment on its part of any such provision, but the same shall, nevertheless, be and 
remain in full force and effect. 

9. Causes Beyond Control. Neither party to this Agreement shall be liable to another for 
failure, default, or delay in performing any of its obligations hereunder, other than for the 
payment of money obligations specified herein, in case such failure, default~ or delay in 
pcrl'orming any of its obligations specified herein is caused by strikes or other labor problems; by 
forces of nature; unavoidable accident; fire; acts of the public enemy; interl'erence by civil 
authorities; passage of laws; orders of the court; adoption of rules; ordinances; acts; failure to act; 
decisions, order, or regulations of any government or military body or agency, office~ or 

-3-
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• 
commission; delays in receipt of material; or any other cause, whether of similar nature, not 

within the control of the party affected and which, by the excise of due diligence, such party is 

unable to prevent or overcome. Should any of the foregoing occur, the parties hereto agree to 

proceed with diligence to do what is reasonable and necessary so that each party may perfonn its 

obligations under this Agreement. 

10. Complete Agreement. This Agreement sets forth the complete understanding 

between Flint and the County Agency, as to matters addressed herein, and any amendment hereto 

to be effective must be in writing. 

IN WITNESS WHEREOF. the parties hereto have caused this agreement to be executed 

in their respective corporate names by their respective officers thereunto duly authorized and 

their respective corporate seals to be hereunto affixed and attested by their respective officers 

having custody thereof the day and year first above written. 

CITY OF FLINT, MICHIGAN 

By __ +-~~~~~-------
Ge 

-4-
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3RD AMENDMENT TO 
1973 CITY/COUNTYWATERSUPPLY AGREEMENT 

' 6'f 
THIS AGREEMENT is made this 2J - day of October, 2003, by and between the City 

of Flint, a Michigan municipal corporation, with principal offices at 11 01 South Saginaw Street, 

Flint, Michigan 48502 (hereinafter the "City"), the County of Genesee, a political subdivision of 

the State of Michigan with principal offices at 1101 South Beach Street, Flint, Michigan 48502 

(hereinafter the "County'') and the Genesee County Drain Commissioner, the County Agency 

designated by the Genesee County Board of Commissioners pursuant to Act 342 of the Public 

Acts of 1939, as amended, with principal offices at 4608 Beecher Road, Flint, Michigan 48532 

(hereinafter the "County Agency"). Collectively the City, County and County Agency shall be 

referred to herein as "the Parties." 

WHEREAS, the Parties entered into an exclusive water sale/purchase agreement, dated 

June 28, 1973, which provided, generally, for the sale of water by the City to the County Agency 

for the purpose of supplying water to the communities of Genesee Cotmty outside the City 

(hereinafter the "Water Agreement"). 

WHEREAS, the water which the City sells to the County Agency is purchased by the 

City from the City ofDetroit, acting by and through its Board of Water Commissioners, 

(hereinafter the "Board"); and 

vVHERB.A...S, the water rate structure established by paragraph 4C of the Water 

Agreement provided that the County Agency would pay 1.3587 times the rate charged the City 

by the Board for water delivered to the City, (which rate charged to the City is hereinafter 

referred to as "the base rate,") and then delivered to the County Agency (which rate charged the 

County Agency by the City is hereinafter referred to as "the base plus rate") through a 

connection to the City's 72u transmission main in Pettet Road (hereinafter the "Main") and 1.5 

times the rate established by ordinance for in-city users for water delivered to the County 

Agency at any other points of connection to the City's water supply system (hereinafter the 

"System"); and 

WHEREAS, the First Amendment to the Water Agreement, made on or about March 5, 

1981, continued the base plus rate, established a new and separate rate payable by the County 

Agency for direct connections to the system of individual properties outside the territorial limits 

of the City, which rate is based on the City ordinance for out-city users and .increased the rate 

1 
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payable by the County Agency to 2.0 times the base rate for all other connections to the System 
(the latter two rates hereinafter are collectively referred to as "the other rates"); and 

WHEREAS, in 1981 the Legislature amended Section 1 of Act 34 ofthe Public Acts of 
1917, (hereinafter the "Water Sale Act") requiring certain municipalities which sell water outside 
its territorial limits to charge a rate which is "based on the actual cost of service as determined 
under the utility basis of rate making ... ";and 

WHEREAS, the Second Amendment to the Water Agreement, made March 31, 1988, 
acknowledged the above amendment to the Water Sale Act and stipulated to continuing the base 
plus rate and other rates as being consistent with the 1981 amendment to the Water Sale Act; 
and 

WHEREAS, under the Water Agreement, as last amended, the City under~ billed the 
County Agency for water supplied from August 1991 through September 2000, in the principal 
amount of$8,622,133.14. 

WHEREAS, the County Agency, in year 2001, began paying off said principal and, on 
December 16, 2001, made its sixth and final payment for a total amount paid to the City of 
$8,622,133.14. 

WHEREAS, the City of Flint has made claims of interest due on said principal going 
back to August, 1991. 

WHEREAS, the County Agency has made claims against the City of excessive water rate 
charges going back to March, 1981. 

WHEREAS, the Parties wish to settle all outsta.11dL11g claims with regards to over/under 
billing of water charges, according to the terms and conditi.ons set forth below. 

NOW THEREFORE, for the consideration and purposes set forth above, 
IT IS HEREBY AGREED BY THE PARTIES AS FOLLOWS: 

I. ACKNOWLEDGEMENT OF PAYMENT BY COUNTY 
The City acknowledges receipt of the payment of $8,622,133.14 by the County Agency 

for claimed under billings of water through September, 2000. It is further acknowledged by the 
City that its water rate charges to the County for the period of October 1, 2000 to May 31, 2002 
have been paid in full. 

II. WATER RATE; NEW WATER RATE 
Effective June 1, 2002 through December, 2003, the water rate chargeable by the City to 

the County Agency for water delivered and to be delivered from the City's 72" transmission 
main to the County's water supply system shall be the base rate (i.e. the amount charged the City 
by the Detroit Board of Water Commissioners or its successor agency, if any) plus an additional 

2 
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flat rate of$125,000.00 per month. Beginning January 1, 2004, the water rate chargeable by the 
City to the County Agency for water to be delivered from said 72" transmission main to the 
County's water supply system shall be the base rate plus an additional flat rate of$102,917.00 
per month. Beginning January 1, 2005 and each calendar year thereafter through August, 2008, 
the latter flat rate shall be adjusted for inflation in the amount of any annual average percentage 
increase in the Consumer Price Index for Urban Wage Earners and Clerical Workers (CPI-W) for 
the preceding calendar year. For the period of June 1, 2002 through August, 2008, all water 
delivered by the City to the County through the water distribution system of the City at any point 
other than said 72" transmission main shall be chargeable at the rate established by Table 24b of 
the "Cost of Service and Water and Sewer Rate Study" commissioned by the City from Alvord, 
Burdick and Howson, LLC, consulting engineers. 

For the period be~g September 1, 2008 through Decemb~r 31, 2013, the new water 
rate shall be deteimined as hereinafter provided. It is intended that the new rate be based on the 
results of a new water rate study to be commissioned by the City and County. In 2007, the City 
and the County will jointly select a consultant to prepare the new rate study and the County will 
share in the cost of that part of the study related to the ·cost of service to the County. The balance 
of the cost of said study shall be borne solely by the City. The study shall be completed not later 
than January 1, 2008. In the event that the Parties are unable to agree on a new water rate before 
March 1, 2008, the matter will be submitted to binding arbitration. Each P~ will select an 
arbitrator of its choosing prior to April!, 2008, and the two arbitrators so chosen will select a 
third. At least two ofthe three arbitrators must agree on the new water rate. The water rate 
determined by the Arbitrators will be effective, unless otherwise agreed by the Parties, through 
the balance of this Agreement Each Party is responsible for the fees of the arbitrator selected by 
it. The fees for the third arbitrator shall be shared equally by the Parties. Any other costs of 
arbitration shall be shared equally by the Parties. 

III. ADDITIONAL AMOUNT OWED BY COUNTY AGENCY 
The County Agency will pay the City accrued interest on the water charges under billed 

the County for the period of August 1, 1991 through September, 2000, which interest equals 
$487,795.15. The County Agency shall pay said accrued interest charges within 30 days of the 
effective date of this Agreement. 

3 
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N. SALE OF WATER BY CITY; EXCLUSNE WATER PURCHASE BY 
COUNTY AGENCY 

The City agrees to sell water to the Cotmty Agency in such quantities as wiii meet the 
demands of the County Agency's customers subject, however, to those terms and conditions 
regarding quantities as are set forth in the 1973 Water Agreement and modified by the Consent 
Judgment entered March 9, 1981, through the tem1 of this Agreement or the date it may be 
earlier tenninated as herein provided. 

Notwithstanding any prior agreement or amendment to such agreement between the 
Parties to the contrary, the County Agency agrees to purchase water exclusively from the City 
through the term of this Agreement or the date it may be earlier tenninated as herein provided. 

V. TERMJNATION BY CITY 
This Agreement may be earlier tenninated by the City for non-payment when due of the 

amount agreed upon above. Notice of an intent to terminate must be sent to the County Agency 
ninety (90) days prior to such termination. The County Agency may cure such breach by paying 
the amount due, in full, within the ninety (90) day period. 

The City may terminate this Agreement between September 1, 2010 and December 31, 
2013 by written notice to the County Agency one (1) year prior to the effective date of said 
tennination. 

VL TERMINATION BY COUNTY 
The County Agency may tenninate this Agreement between September I, 2010 and 

December 31, 2013 by written notice to the City one (1) year prior to the effective date of said 
tennination. 

VIT. EXPJRATION OF AGREEMENT; AUTOMATIC RENEWAL; EFFECT OF EXPIRATION OR TERMINATION OF AGREEMENT . 

Unless earlier tenninated as provided herein, this Agreement will otherwise expire at 
Midnight, December 31, 2013. 

Upon termina~on or expiration oftbis Agreement, no other agreement or amendment to 
an agreement with respect to th~ provision of water by the City to the County Agency will be of 
any force or effect unless agreed upon by the Parties, in writing, subsequent to the date hereof. 

VIII. STIPULATION OF COMPLIANCE WITH WATER SALE ACT; NEW WATERRATESTUDY . 

The Parties recognize and acknowledge that Section 1 ofPA 34 of 1917, as amended, 
sometimes referred to as the "Water Sale Act", being MCLA 123 .141, requires that the price 
charged by the City for water to its customers shall be at a rate which· is based on the actual cost 

4 
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of service as determined under the utility basis of rate~ making. The Parties stipulate that the 
water rates established by this and prior Water Agreements are in compliance with P A 34. 

The water rates established by this Agreement for the period of October 1, 2000 through 
December 31, 2003, are in compromise of disputed claims. For the period of January 1, 2004 
through August, 2008, the water rate established by this Agreement is based upon certain 
economic assumptions from the "Cost of Service and Water and Sewer Rate Study" 
conu.lussioned by the City from Alvord, Burdick and Howson, LLC, consulting engineers. The 
results of that study are incorporated by reference herein and made a part hereof. 

IX. WANER OF CLAIMS BY CITY 
The City hereby waives claim to any and all amounts for under-billings, including 

principal and interest, not otherwise provided for in this Agreement, which are, or could 
otherwise in the future be, claimed by the City to be owed by the County and/or the County 
Agency under the Water Agreement, as amended, through the date of this Agreement. 

X. WAIVER. OF CLAIMS BY COUNTY AND COUNTY AGENCY 
The County and County Agency hereby waive any and all claims for reimbursement of 

overpayments which are, or could otherwise in the future be, claimed by the County or County 
Agency under the Water Agreement, as amended, through the date hereof. 

XI. FULL SETTLEMB;NT OF ISSUES 
This Agreement constitutes a full and final settlement of any and aU issues pertaining to 

claims of underpayments and/or overpayments by the Parties, respectively, 'through the date 
hereof and each releases and discharges the other from any liability for said claims. 

XII. C01'-ITINUED APPLICABILITY OF O'fHER AGREEMENTS 
All other terms and conditions of the 1973 City/County Water Supply Agreement and its 

amendments, not otherwise inconsistent with the provisions of this Agreement, shall remain in 
full force and effect. 

Xill. NOTICES 
All notices in connection with this Agreement shall be given when mailed by certified mail, 
postage prepaid to the City addressed to the Mayor, City of Flint, 1101 South Saginaw Street, 
Flint, Michigan 48502, the County of Genesee, addressed to the Chairperson, Genesee County 
Board of Commissioners, 1101 South Beach Street, Flint, Michigan 48502 and the County 
Agency addressed to the Genesee County Drain Commissioner~ G·4610 Beecher Road,-Flint, 
Michigan 48532-2617. 

5 
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XN. COMPLETE AGREEMENT 

This Agreement sets forth the complete understanding between the Parties as to the 

matters addressed herein and no other understandings or agreements than those expressed herein 

shall apply. 

IN WITNESS HEREOF, the Parties hereto have executed this Agreement as of the date 

first above written. 

APPROVED AS TO FORM 

r ~ CJQ 
\A __ JJvvO ~sr-vv\.!2-lA·-._ 

Ward Chapman, Corporation Counsel 
Genesee County 

6 

James Rutherford 
Mayor of the City of Flint 

~ 
Financial Manager 

Inez Bro 
Clerk, C~ 

COUNTY OF GENESEE 

~~ 'ChardE. H~1Iliil1e(l1airperson 
Genesee County Board of Commissioners 

Jeffre 



' 
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' . - . 
... .' Jl 

PREpARED BY: 

Raym~~hW-
Legat Counsel to County Agency 
BRANCH, FOLTS & PERKINS, PLC 
G~5161 E. Court Street, North 
Burton, Michigan 48509 
(81 0) 7 43-8945 
rjbl73.water.agmt.2138 
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WATERSUPPLY AGREEMENT: 

EMERGENCY \VATER SUPPLY IVIUTUAL AID AGREEMENT 

THIS AGREEMENT, entered into as --------7 2007, by and among the 
COUNTY OF GENESEE, a Michigan municipal corporation7 with principal offices at 1101 South 

Beach Street, Flint, Michigan 48502 (hereinafter the "County"), and the Genesee County Drain 

Conunissioner, in his capacity as the duly appointed and acting "COUNTY AGENCY", with 

principal offices at 4610 Beecher Road, Flint, Michigan -48532, and the CITY OF FL1NT a Michigan 

home~rule City located within the County of Genesee (hereinafter referred to as the '~City"). (The 

COUNTY, COUNTY AGENCY and the CITY sometimes hereafter are collectively referred to as 

"the Parties".) 

WITNESSETH 

WHEREAS, Act 35 of the Public Acts of 1951, as amended, being MCLA 124.1 et seq 

(hereinafter referred to as "Act 35") specifically Section 2 of Act 35 (being .JYICLA 124.2), allows a 

"municipal corporation" to join with any other "municipal corporation(s)" by contract for the 

ownership, operation or performance jointly., or by any one on behalf of all. of any property> facility · 
or service which each would have the power to mvn, operate or perform Separately; and 

WHERBAS, Section 1 of Act 35 defines "city', "county, and a "local agency with power to 

enter into contractual undertakings" as "municipal corporation(s)" for the purpose of entering into 

intergovernmental contracts between municipal corporations; and 

WHEREAS, Act 342 of the Public Acts of 1939, as amended, being MCLA 46.171 et seq 

(hereinafter referred to as "Act 342") provides7 inter alia, that a county board of commissioners of a 

county may authorize and direct the establishment of a system ofwaterimprovements and services 

between cities, villages, townships, charter townships or any duly authorized and established 

combinations thereof, within or without the county; and 

1 
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WHEREAS, the ~ounty, by resolution of its Board of S~pervisors, pursuant. to the powers 

granted it under Act 342, authorized and directed the establishment of the Genesee County Water 

Supply System (hereinafter referred to a..<:~ "the System") consisting of water transmission mains and 

all other facilities necessary to supply water to the Genesee County Water Supply District 

(hereinafter referred to as "the D1stricf'); and 

WHEREAS. the Drain GoJ.J+missioner has been designated by the County Board of 

Commissioners under Act 342 as the COUNTY AGENCY for the supervision and control of the 

management and operation of all improvements, facilities and services established pursuant to Act 

342, including those ofthe System; and 

WHEREAS, Act 342 authorizes the County Agency to enter into agreements with units of 

government to make and execute proposed alterations, changes and extensions of the improvements, 

facilities and services established under said Act; and 

WHEREAS, A~t 279 ofthe Public Acts of 1909, as amended, beingMCLA 117.1 et seg and 

commonly known as the "home rule city act", specifically Section 4-b (2), allows each city organized 

under its. provisions to provide in its charter for, inter alia, the installation and connection of 

watelWorks on and to property within the city; and 

V.r.dEREAS, Section 7-309 of the Charter ofthe City of Flint authorizes the City to provide 

for the installation and connection ofwatelWorks on and to property within the City; and 

WHEREAS, Chapter 46 of Flint City Code provides for a water supply system to serve 

consumers ofthe City; and 

WHEREAS, the City and the County entered into an exclusive water sale/purchase agreement 

on June 28, 1973 {hereinafter the "Base Agreement,.), which agreement provides that the County 

shaU exclusively purchase from the City all the water the County intends to supply to the 

communities of Genesee County outside the City of Flint; and 

2 
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WHEREAS, the Base Agreement further provides that, unde:r emergency conditions, the City 
may decrease or discontinue water flows to the County System; and 

\tVHEREAS, neither the Base Agreement nor subsequent amendments thereto, waive the 

exclusive purchase requirements of said agreement in the event the City reduces or eliminates water 
supply to the County in the event of an emergency; and 

WHEREAS, this Agreement permits the County to seek alternate sources of safe and sanitary 
water for its customers should the City reduce its available supply of water ~o the County due to an 
emergency situation, such as a loss of pressure due to a main break, power loss, rationing of supply or 
sabotage, act or threatened act of terrorism, contamination of the water supply or ether reason; and · 

wHEREAS, the second purpose of this Agreement is for the City to obtain from the County a 
supply of safe and sanitary water for City users in the event of an emergency situation such as 
described above. 

NOW THEREFORE, for the consideration and purposes sc:;:t forth above, 

IT IS HEREBY AGREED BY THE PARTIES AS FOLLOWS: 

r. COUNTY WATERIVIAJN; CONNECT TO CITY SYSTEM 

The COUNTY, through the COUNTY AGENCY, without cost to the CITY, shall construct, 
operate and mai..11tain a 24u watennain from a point of beginning near the intersection of E. Frances 
Road and Dort Highway them·e South to a metering pit/pump station to be located approximately 
2>000 feet North ofthe intersection of Coldwater Road andDort Highway (hereinafterrefened to as 
the ~'Dart Pif'). The ''Dart Pit" shall also be constructed, operated and maintained without cost to the 
CITY by the COUNTY AGENC~s watermain system wil~ be constructed according to the 
standards and specifications required by the COUNTY for connection to its System. 

&-17 
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\ 

The connection point of the COUNTY'S 24" main to the CITY system shall have reverse 

.flow capab.ility in the event that the COUNTY is requested to supply water to the CITY during an 

emergency. 

ill. CO~ODITYCHARGE {I 

The COUNTY, through the COUNTY AGENCY, shall pay the CITY the same rate for water 

supplied to the County System by the City during a declared Level One Emergency as is established 

bySectionllofthe3rd AMENDMENTTO 1973 CITY/COUNTYWATERSUPPLY 

AGREE1viENT. entered into by the Parties on October 21,2003. 

IV. READINESS CHARGE 

The COUNTY AGENCY shall pay the CITY a «readiness to serve)' charge of per 
r month for "e~ergency' access to the CITY systeml This is based on the current readiness to serve 

charge by the City of Flint fox a __ " meter and will fluctuate with theix rate. Payment by the 

County Agency is contingent on the implementation of the Treatment Plant Operating Agreement 

between the City and County AgencY;] // ~ 
V. DEFINITIONS 

A "Level On.e Emergency'' as used in this Agreement shall mean a situation in which there is 

a lack of a potable supply or a sufficient capacity of water from the primary supply of the CITY due - -

to a loss of pressure following a main break, power loss, rationing of supply or sabotage, an act or 

threatened act of terrorism, contamination or some other un£oreseen and unexpected event or 

occurrence causing or necessitating a reduction or elimination of the priniarywater supply. 

"Primary Water Supply" as used in this Agreement shall mean the supply of water provided 

through the 7211 water main :from Detroit. 

"Secondary Source of Water" as used in this Agreement shall mean the supply of water 

processed and treated at the Water Filtration Plant of the City ofFlint. 
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A "Level T~o Emergency" shall mean a situation in which there is a lack of a safe and/ or 

sufficient supply of water in both sources of water from the CITY due to a loss of pressure from a 

main break, power loss, rationing of supply, or sabotage, an act or threatened act of terrorism, 

contamination or some other unforeseen and unexpected event or occurrence causing or necessitating 
a reductiol:l or elimination of both p:rlmary and-secondary water supplies. 

VI. EIVIERGENCY WATER SUPPLY TO COUNTY 

Except as otherwise provided, the CITY shall supply a minimum of 12 mgd of water from its 
"Secondary Source ofWater'' to the COUNTY AGENCY system as measured at the "Dort Pit" and 
the Donaldson Avenue metering pit during a "Level One Emergency". If the CITY lacks sufficient 
water capacity to supply 12 mgd to both the CITY and COUNTY systems, respectively, the CITY 
shall provide 34 ofits total capacity to the COUNTY AGENCY'S system~ 

VII. LACK OF POTABLE WATER; RELEASE OF CITY 

In the event of a lack of potable water in both sources of CITY water supply, the CITY is 
relieved of its obligation under this Agreement to provide a supply of water to the COUNTY until 
such time as the condition causing the emergency can be reasonably removed or corrected. 

Vill. EMERGENCYWATERSUPPLYTO CITY 

Except as otherwise provided, the COUNT'r AGENCY shall provide to the CITY a minimum 
of 12 mgd of water through the "Dort Pit" in the event of a Level One and Two Emergency. If the 
COUNTY system lacks sufficient water capacity to provide 12 mgd of water to both the COUNTY 
system and the CITY system, the COUNTY AGENCY shall provide Y2 of its systems' total capacity 
of potable water to the CITY system. 

IX. COUNTYWATERRATE 

The CITY shall pay to the COUNTY AGENCY, for water supplied by the COUNTY 

AGENCY to the CITY, under the terms of this Agreement, the same rate for water charged by the 
f 

~ COUNTY to its other customers. jNo readiness to serve charge will be applied/ ,;r,. ~! :~ 
j ~~ f.l.~· ib'>S" ~- -
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\',. 
'· --

X. LACK OF POT ABLE WATER; RELEASE OF COUNTY 

The COUNTY AGENCY and the COUNTY are relieved of any obligation to provide a 

supply of water to the CITY system in the event of a Level One and Two Emergency, if the 

COUNTY AGENCY'S system lacks potable water. 

XI. NOTIFICATION OF COUNTY; El\1ERGENCY 

The CITY shall immediately notify the COUNTY AGENCY of a Level One and/or Two 

Emergency to pennit the COUNTY to appropriately respond. 

XII. NOTIFICATION OF CITY; EMERGENCY 

The COUNTY AGENCY shall immediately notify the CITY if the COLlNTY AGENCY 

lacks potable water in the event of a Level One and! or Two Emergency. 

XDI. WAIVER OF EXCLUSIVE PURCHASE OF WATER 

The provisions of the Base Agreement and subsequent amendments and modifications 

thereto, which provide that the COUNTY and/or the COUNTY AGENCY shall purchase its water 
supply exclusively from the CITY, are waived-during a Level One or Level Two Emergency. 

XIV. TERM OF AGREEMENT 

This Agreement Shall become effective after approval by the governing body of the CITY and 
COUJ\TTY, respectively, and execution of the authorized officials of the Parties. It shall continue in 
effect for such time that the "3rd Amendment to 1973 CITY/COUNTY WATER SUPPLY 

AGREEMENT" shall remain in force and effect. 

XV. SEVERABLE PROVISIONS 

In the event that any one or more of the provisions of this Contract shall for any reason be 

held to be invalid, illegal or unenforceable in any respect, such invalidity, illegality or 

unenforceability shall not effect any other provisions hereof. but this Contract shall be construed as if 

such invalid) illegal or unenforceable provisions had never been contained herein. 
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XVI. NONDISCRIMINATION 

The Parties,. as required by law, shall not discriminate against an employee or applicant for 
employment with respect to hire, tenure, terms, conditions or privileges of employment, or matters 
directly or indirectly related to employment becao,se of race, color, religion, national origin, age, sex, 
disability that is unrelated to the individuals' ability to perfonn the duties of a particular job or 
position, heigh~ weight, or marital status. Breach of this covenant may be regarded as material 
breach of this Contract. A contract awarded to a contractor and his/her subcontractors by the County Agency shall contain a covenant not to discriminate in a form substantially the same as set forth in this section. 

XVIT. DISREGARDING TITLES 

The titles of the sections set forth in this Contract are inserted for the convenience of 
reference only and shall be disregarded when construing or interpreting any of the provisions of this Contract. 

XVID.CO~LETEAGREEMENT 

This Contract, and any additional or supplementary documents incorporated herein by 
specific reference, contains all the tenns and conditions agreed upon by the parties hereto and no other agreements~ oral or otherwise, regarding the subject matter of this Contract or any part thereof shall have any validity or bind any of the parties hereto. 

XIX_ NON-BENEFICIARY CONTRACT 

This Contract is not intended to be a third party beneficiary contract and confers no rights on anyone other than the parties hereto. 

XX_ CERTIFICATION OF AUTHORITY TO SIGN CONTRACT 
The persons signing on behalf of each ofthe Parties hereto certify by their signatures that they are authorized to sign this Contract on behalf of such Party and that this Contract has been authorized 

by such Party. 
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IN WITNESS WHEREOF, the parties hereto have caused this Contract to be executed and 

delivered, by their respective duly authorized officers, all as ofthe day and year first above written. 

APPROVED AS TO FORM 

Trachelle Young 
Chief Legal Officer 
City ofFlint 

APPROVED AS TO FORM 

Ward Chapman, Corporation Counsel 

PREPARED BY: 

Raymond J. Branch (P-31154) 
Legal Counsel for County Agency 
BRANCH, FOLTS & PERKINS, PLC 
G-5161 E. Court Street, North 
Burton, Michigan 48509 
(810) 743-8945 

CITY OF FLINT 

Donald J. Williamson 
Mayor ofthe City of Flint 

Inez Brown 
Clerk, City of Flint 

COUNTY OF GENESEE 

Richard E. Hammel, Chairperson 
Genesee County Board of Commissioners 
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Michael J. Carr, Clerk 

COUNTY AGENCY 

Jeffrey Wright, Genesee County Drain 
Commissioner 
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Lake Huron Water Supply Study Appendix 17 -Service to Genesee County 

17.1 Introduction 

Genesee County, through the Genesee County Drain Commissioner Division of Water and Waste 
Services (GCDC-WWS) supplies water to 19 communities in Genesee County. The GCDC-WWS 
purchases finished water from the City of Flint; Flint purchases finished water for the City of Detroit 
Water and Sewerage Department (DWSD). 

GCDC-WWS operates pumping, transmission, storage, and distribution facilities for the delivery of 
water to its customers. The new Lake Huron Water Supply being studied will replace the current 
finished water supply with raw water. A new water supply for the GCDC-WWS will require the 
modification of some existing facilities and the addition of new facilities. Appendix 8 of this study 
considered the addition of treatment prior to distribution to Genesee County. This Appendix 
considers other improvements or modifications needed if the new Lake Huron Water Supply is 
utilized. 

17.2 Henderson Road Pumping Station Modifications 

The Henderson Road Pumping Station (HRPS) was constructed in 2004 in conjunction with GCDC
WWS's North Loop. Together, the North Loop and the HRPS provide for the transmission of water 
around the east and north side of Genesee County. Water is supplied to the HRPS through a 
connection to Flint's 72" transmission main. The 72" main supplies finished water to Flint and 
Genesee County from DWSD. 

A 48 inch pipeline conveys water to the HRPS from the 72 inch Flint pipeline. Water from the 48 
inch pipeline is routed through one of two existing 10 million gallon ground storage tanks. Pumps at 
the HRPS draw water from the storage tanks and pump into the North Loop transmission main. 
There are presently three pumps at the HRPS, two with a capacity of 8 mgd and one with a capacity 
of 12 mgd. These provide a firm capacity of 16 mgd and a total capacity of 30 mgd. The HRPS was 
designed to allow expansion to a total capacity of 56.2 mgd. 

With the new Lake Huron Water Supply, the HRPS will serve as the high service pump for the 
Genesee County WTP. All water normally supplied to Genesee County will be pumped through the 
HRPS. GCDC-WWS criteria provide that distribution system storage provide sufficient capacity to 
meet peak demands and that maximum day demands are met by adequate supply capacity. The 
following table summarizes the required pump upgrades. 

1 8 

2 8 

3 14 

4 

5 

Total 30 

Firm 16 

8 

8 

14 

8 

38 

24 

8 

8 

14 

8 

8 

46 

32 
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The addition of two 8 mgd pumps is necessary to provide sufficient capacity for the projected 25 year 
MDD. The addition of a single pump should provide sufficient capacity initially. 

The HRPS building will need to be expanded to accommodate any additional pumps. 

The existing generator has sufficient capacity for operation of three pumps and can provide backup 
power for the initial MDD. 

A budget of$1,000,000 is planned for the initial upgrades. 

17.3 Flint's 72 inch Pipeline 

Flint is supplied finished water from DWSD by a 72" transmission main. Flint supplies water to 
GCDC-WWS through eight connections from the 72" main. 

With the new Lake Huron water supply being considered to replace the existing DWSD supply, the 
72" main will no longer be required to supply water to Flint, other than, perhaps as a backup source. 
Although there are eight connections from the 72" main to the GCDC-WWS distribution system, 
there are no direct connections from the 72" main to the city's distribution system. Abandonment of 
the 72" main will result in some reduction in the level of service of the GCDC-WWS distribution 
system unless other provisions for supplying water to the GCDC-WWS distribution are provided. 

Transfer of the 72 inch pipeline to GCDC-WWS will maintain service to their distribution system at 
or better than current levels. The pipeline can be separated by existing valves located at the city's 
water treatment plant, yet provide for a mutual aid emergency interconnection between the two 
systems. 

The city's 72 inch main runs a distance of about 11 miles, between the DWSD meter and the city's 
WTP. Based upon the estimated 1963 construction cost of the main and the depreciation criteria 
established for this study, the 2009 depreciated value of the main is estimated at $1.3 million. Table 
17.2 summarizes this computation. 

Table 17-2 Depreciated Value of 72" Transmission Main 

Length of Main 58,000 feet 

2009 Unit Cost of 72" Main (this study) $574 

Construction Cost (2009 $) $33,292,000 

2009 ENR Index 8688 

1963 ENR Index 901 

Adjusted Construction Cost (1963 $) $3,452,589 

Service Life 75 Years 

Remaining Value $1,335,001 

17.4 Existing Henderson Road 48" Pipeline Modifications 

The HRPS presently draws water from Flint's 72 inch pipeline to supply the GCDC-WWS north 
loop. A 48 inch pipeline along Henderson Road supplies the HRPS. A meter is provided at the 
connection to record water sales between Flint and GCDC-WWS. 

Page 2 
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With the new Lake Huron Water Supply being studied, the pipeline along Henderson Road will no 
longer supply the HRPS. 

Piping at the HRPS should be reconfigured, reversing the flow in the 48" main along Henderson 
Road, to supply the 72 inch Flint pipeline. In conjunction with the transfer of the 72" main from Flint 
to GCDC-WWS, this modification will provide for distribution of water to the southern part of 
Genesee County. 

Flow reversal from the HRPS can be accomplished by repositioning of existing valves. The meter 
and check valve located at the connection to the 72" main should be removed and replaced with a 
control valve to allow flow into the 72" main. 

A budget of$500,000 is established for replacing the meter with a control valve. 
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18.1 Introduction 

The City of Flint (Flint) and the Greater Lapeer County Utility Authority (GLCUA) have water 
supply contracts with the City of Detroit Water and Sewerage Department (DWSD). The 
Genesee County Drain Commissioner-Division of Water and Waste Services (GCDC-WWS) has 
a contract with Flint for supply of water. Sanilac County, the other study participant, is not 
currently a customer of DWSD. The Sanilac County community of Worth Township is supplied 
water by the Village of Lexington. Neither Sanilac County nor Worth Township is considered in 
this discussion regarding service by DWSD. Continuing their existing service will be discussed 
later. 

One of the alternatives for long term water supply for Flint, GCDC-WWS, and GLCUA is 
continuing to purchase finished water from DWSD. Representatives of the study group have met 
with DWSD officials to discuss options for continued supply by DWSD. Although the specific 
details for any of the options discussed have not been worked out, several different concepts have 
been discussed. This appendix provides a review and analysis of some of the options for 
continued supply by DWSD. 

18.2 DWSD Rate Model 

DWSD has established a uniform rate structure to establish water rates for all of its suburban 
wholesale customers. The rate structure includes the following variables which are defined for 
each individual suburban wholesale customer: 

Annual average day demand 
Maximum day demand 
Peak hour demand 
Distance from geographical center of all DWSD WTP' s 
Elevation difference from geographical center of all DWSD WTP' s 
Meter Size 
Combinations of some of these factors 

DWSD determines its cost to operate, maintain, and expand the system on an annual basis. 
Individual costs are categorized according to their impact from the preceding variables. The cost 
of water for each customer is computed annually using the cost factors and the variables 
established for each community. 

Because of their location away from the Detroit metropolitan area; the cost of water for Flint, 
GCDC-WWS, and GLCUA is heavily dependent upon the distance and elevation variables of the 
DWSD rate model. As an example, the 2009 water rate for Flint is $13.07 per 1,000 cubic feet 
(MCF). Table 18-1 shows that 69% of the cost of water is attributed to distance and elevation 
factors incorporated in the DWSD rate model. 

Distance 

Distance I Elevation $6.84 

Other $0.07 

Total 3.07 

17% 

52% 

69% 
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18.3 Planned DWSD Transmission Facilities Upgrades 

DWSD is planning significant upgrades to their transmission facilities. The cost of upgrades to 
DWSD's facilities are divided amongst customers and incorporated into the water rates. The cost 
of transmission facilities are considered "common to all" and are distributed on the basis of 
distance and elevation. Future rates for Flint, GCDC-WWS, and GLCUA are expected to 
increase significantly to provide for the investment in the new transmission facilities because of 
their high distance and elevation factors. 

Table 18-2 summarizes upgrades planned by DWSD to their transmission facilities. 

Source: DWSD Capital Improvement Program-September 25, 2008 Presentation 

DWSD has let contracts for management of many recent projects. A construction management 
fee of 7% will be added to the project costs, shown in table 18-2, to allow for construction 
management. 

18.4 Continued Supply by DWSD 

DWSD has developed a new master agreement for wholesale water sales to suburban 
communities. A copy of the master agreement is included in Section 18.6. The agreement 
requires a thirty year commitment for water supply and that customers purchase a minimum 
volume annually. The agreement also allows suburban communities to establish the demands and 
pressures to be supplied. Water rates will be established based upon the demands established by 
the customer. DWSD is not required to deliver rates greater than the demands required by the 
contract and DWSD may increase a community's rate when the contracted amount is exceeded. 

Existing suburban customers are not required to execute the new master agreement for continued 
supply by DWSD. Existing customers can continue to purchase water using the existing contract. 
Water rates will be established using historical demands plus a 20% proxy. 

Some of the concepts for continued service which have been discussed with DWSD will be 
compared on the basis of the projected cost of water. Rates for the concepts studies have been 
computed using the format presented by DWSD and the Foster Group in September 2008 to 
document the computation of the 2009-2010 rates. 

DWSD officials have indicated that the cost of water to wholesale suburban customers is 
anticipated to increase at an average rate of 7% annually through 2014 and 5% annually 
thereafter. These increases represent the average for all suburban customers. A review of 
historical rates indicates that annual increases to Flint have averaged 1% higher than the average 
of all customers. For this analysis, it is assumed that rate increases are 1% higher than the 
averages anticipated by DWSD. 
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Table 18-2 identified several upgrades to the transmission facilities planned by DWSD. DWSD 
rate methodology incorporates the recovery of capital investment in new facilities into the rate. 
In developing rates for the options considered here, the following assumptions have been made. 

The group of suburban wholesale customers remains unchanged 
Water loss is constant 

Four options have been studied for Flint, GCDC-WWS, and GLCUA to continue as DWSD 
customers. 

18.4.1 

18.4.2 

Option 1- Annual Contract 

This scenario assumes that Flint and GLCUA continue to purchase finished water from 
DWSD based on their existing contracts. GCDC-WWS is assumed to continue to purchase 
water from Flint. This option represents no change from the present arrangement. 

Without executing the new master agreement, rates will be established based on historical 
demands plus a 20% proxy. 

The 2009-2010 rate was determined by DWSD and presented in September 2008. For this 
analysis, it is assumed that the rate increases at an annual rate of 8% through 2014 and 6% 
later. Table 18-3 shows the 2009-10 rates, key variables used in the DWSD rate model, and 
the required rate of capital recovery used to determine the cost of water for this option. 

Table 18-4 shows the projected cost of water if Flint and GCDC-WWS continue to purchase 
water utilizing the existing water supply contract. Table 18-5 shows the projected cost of 
water for GLCUA from DWSD with their original contract 

Option 2- Master Agreement (Current Demands Plus 5%) 

This option is based on the assumption that Flint, GCDC-WWS, and GLCUA execute the 
new master agreement for water supply with DWSD. It is assumed that the agreement limits 
demands to 5% more than historical demands for purposes of establishing rates. 

Table 18-6 shows the 2009-10 rates, key variables used in the DWSD rate model, and the 
required rate of capital recovery used to determine the cost of water for this option. 

Table 18-7 shows the projected cost of water for Flint and GCDC-WWS and Table 18-8 
shows the projected cost of water for GLCUA. 
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Option 1 -Flint & GCDC-WIVS: No Change 

ROWE PROFESSIONAL 
SEI~VICESCOMPANY 

Table 18-4 Option 1- Flint& GCDC-WWS; ~o Change 

Appendix 18- Continued Supply from DWSD 
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Option 1 - GLCUA: No Change 

Assumptions: 

Cons!. Maragement Fee (assumed) 

GLCUACo11modity Ra.e (2009-10) 

SUburban V Jholesale 0 Jstomers Allocatlbn Base 

2035 5.0% 
2036 5.0% 

$61.06 
$84.11 

ROWE PROFESSIONAL 
SEI~VICESCOMPANY 

?.6% 

$14.84 S/MCF 
$16.11 SJMCI' 

85% 

369,145 5585,819,136 $497,946,266 $11,107,849 $31.866,561 $42.976,210 
401,773 5574,711,488 $488,504,765 $11,107,849 $31.284,305 $42.371,954 

Table 1!1-5 Option 1 GLCUA: No Change 

$4.91 
$4.84 

$352.405 
$347.450 

$421.541,994 
$415.225,826 

$356.310.695 $6,316,167 522,931,884 $29,248,052 
$352.941.952 $6,316,167 522,588,265 $28,904,452 

Appendix 18- Continued Supply from DWSD 

55.88 $239,834 $592,239 $1.52 
55.81 $237,017 $584,487 $1.45 

$62.56 $24,353.906 
$65.57 $26,343.892 
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Option 2 - Flint & GCDC-WINS: 30 Year Contract, Rates Based on 5% Growth Over 2008 

Assumptions: 

ROWE PROFESSIONAL 
SEI~VICESCOMPANY 

Table 18-6 Option 2- Flint & GCDC-\V\VS: 30 Year Contract, Rates Based on 5% Gro\\ih Over 2008 

Appendix 18- Continued Supply from DWSD 
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Option 2- GLCUA:30 Year ContractBasedon 5%Gro\N'f:h Over2008 

Assumptions: 

OWSDCapital Projects: (DWSD:>o;t:•mber 25 2008) 

Macomb $'07? ?fln nnn ?mo 
Chesterfiel£oosterPumoStat1on ot?At:::; ?nn lnrl ?Ma 

~~U,LUU, 

DWSD Conmodi Rates: 
GLCUACommod1 Rate 2008-09 

GlCUAConmod1ty Rate(2009-10) 

Suburban V ilholesa!e C .JStomers Allocation Base 

2035 5_0% $53 67 389,145 $585,819 136 
2036 5_0% $5635 401,773 $574,711488 

ROWE PROFESSIONAL 
SEI~VICESCOMPANY 

85% 

$497,946,266 
$488,504,765 

Table lS-7 Option 2- GLCUA: 30 Year Contract Based on 5% Growth Over 2008 

511,107 649 $31 ,868,561 $42,976,210 $491 $313,726 $421,541,994 $358,310,695 56,316,167 $22,931,884 $29 248,052 
511,107649 $31,264,305 $42,371,954 $4 84 $309,315 $415,225,826 $352,941 ,952 56,316,167 $22,588,285 $28 904,452 

Appendix 18- Continued Supply from DWSD 

$588 $213,511 $527237 
$581 $211,003 $520 318 

$135 
$130 

$5503 521,412725 
$57 65 523,161749 
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18.4.3 Option 3- Master Agreement (Future Demands) 

This scenario is based on the assumption that Flint, GCDC-WWS, and GLCUA execute the 
new master agreement with DWSD for water supply. It is assumed that the agreement 
establishes the future demands from Appendix l for establishing water rates. 

Table 18-9 shows the 2009-10 rates, key variables used in the DWSD rate model, and the 
required rate of capital recovery used to determine the cost of water for this option. 

Flint & GCDC-WWS 

GLCUA 

18.4.4 

47.3 70.1 2.58% $173,118 $62.28 

Table 18-10 shows the projected cost of water for Flint and GCDC-WWS and Table 18-ll 
shows the projected cost of water for GLCUA. 

Option 4- Master Agreement (Capital Contribution) 

DWSD officials have indicated that Flint, GCDC-WWS, and GLCUA could realize reduced 
rates through a partnering arrangement. In this scenario, Flint, GCDC-WWS, and GLCUA 
would execute the new master agreement and would be responsible for the construction and 
operation of a portion of the transmission facilities upgrades planned by DWSD. Under this 
option, the distance and elevation factors used for establishing rates can be reduced. 
However, the cost for constructing and operating a portion of the proposed DWSD facilities 
must be added to the purchase price of water to determine the total cost of water. 

Specific details of such a partnering arrangement have not be discussed in detail or agreed 
upon. To evaluate this option, it is assumed that Flint, GCDC-WWS, and GLCUA construct 
and operate that portion of the planned Flint Loop Transmission System (FTS) which are 
located in Genesee County. Table 18-12 summarizes theFTS facilities planned for Genesee 
County. 

North Transmission CM-2018 

30 Inch Main CM-2019 

Grand Blanc Pu Station 

Subtotal 

Total 
*Source: December 2008 DWSD Smrunary of Construction Cost, Flint 
Transmission System CS-1486 

The proposed facilities to be constructed by Flint, GCDC-WWS, and GLCUA include the 
Grand Blanc Pumping Station. It is assumed that Flint, GCDC-WWS, and GLCUA will be 
responsible for the ongoing operation and maintenance of the pumping station. For this 
analysis, an average pumping rate of 25 mgd is assumed throughout the study period. 

Page 8 
09/24/09 



EPA-R5-20 15-0112990000069 

Lake Huron Water Supply Study 

Table 18-9 Option 3- Flint& GCDC-W\VS: 30 Year Contract Based on K\VA Demands 
Option 3 - Rint & GCDC.WWS: 30 Year Contract Based on KWA Demands 

Assumptions: 

DWSD Capital Projects: (DWSD September 25, 2008) ' 
Pro·ect 8 'mated Cost 

Flint Loop Transmission Svstem $572 200 000 
INOTS $245200000 

<W<1enn nnn 
.n C> ... '"" 

e~· 

V""'-'VIIU I'CCU- ,LVU, 

Const. iviaragement Fee (assumed) 

Suburban VJhoiesale 0Jstomers Aiiocaticn Base 

2035 5.0% 
2036 50% 

553.56 
556.23 

ROWE PROFESSIONAL 
SEI~VICESCOMPANY 

Con truction Start 

1,695,044 
1.704,355 

2009 
2009 
on?~ 

t.09o 

13.07 /MCI' 
$14.13 $/MCI' 

$585,819,136 $497.946,266 $11.107.649 $31,868,561 $42,976,210 
$574,711,488 $488.504,765 $11.107.649 $31,264,305 $42,371,954 

S4.91 $4,258,942 $421.541,994 $358,310.695 $6.316.167 $22.931,864 $29,248,052 
S4 64 $4,199,061 $415.225,826 $352,941.952 $6.316.167 $22.588,285 $28,904,452 

Appendix 18- Continued Supply from DWSD 

$5.88 $2,898,482 $7,157,424 $4.22 
$5.81 $2,864,431 $7,063,492 $4.14 

$57.78 $97,938,127 
$60.38 $102,906,795 
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Lake Huron Water Supply Study 

Option 3- GLCUA: 30 Year Contract, Rates Based on KWA Demands 

Assumptions: 

Suburban v /holesale a Jstomers Allocatl( In Base 

2035 50% 
2036 5.0% 

$54.96 
$57.71 

ROWE PROFESSIONAL 
SEI~VICESCOMPANY 

85% 

389,145 $585.819,136 
401,773 $574.711,488 

Table 18-10 Option 3- GLCUA: 30 Year Contract, Rates Based on KWADemands 

$497.946,266 $11,107.649 $31,868,561 542.976,210 5491 $1,108.786 $421.541,994 $358,310.695 $6,316,167 $22.931.864 $29,248,052 
$468.504,765 $11,107,649 $31,264,305 542.371,954 54.64 $1,093,196 $415.225,826 $352,941.952 $6,316,167 $22.568.265 $28,904,452 

$5.68 
$5.81 

Appendix 18- Continued Supply from DWSD 

$754,600 $1,863,386 54 79 
$745,735 $1,838,931 54.58 

$59.75 $23,250,381 
$62.28 $25,024,013 
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Lake Huron Water Supply Study Appendix 18- Continued Supply from DWSD 

Table 18-13 shows the 2009-10 rates, key variables used in the DWSD rate model, and the 
required rate of capital recovery used to determine the cost of water for this option. 

Flint & GCDC-WWS $8.06 22.8 31.1 4.45% $299 000 $44.67 

GLCUA 61 22.8 31.1 1.29% 000 $46.02 

Table 18-14 shows the projected cost of water for Flint and GCDC-WWS and Table 18-15 
shows the projected cost of water for GLCUA. 

18.5 Summary 

.... 
u 
2 
..... 
l!); 

" ~ s 
b 
t: 
0 
u 

The cost of water for the four options considered is shown graphically in Figures 18-1 and 18-2. 

18-1: Flint & GCDC-WWS Remain DWSD Customers-Cost of Water 
$70.00 

$60.00 

$50.00 

$40.00 

$30.00 

$20.00 

$10.00 

Year 

···~optionl 

-Option2 

-Option3 

-Option4 
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Lake Huron Water Supply Study Appendix 18- Continued Supply from DWSD 

18-2: GLCUA Remain DWSD Customers-Cost of Water 

~ 
u 

$70.00 

$60.00 

$50.00 

~ $40.00 ~4 ··+~·+~+·~+ 
~ 

" ~ 
0 $30.00 
1i 
u 

$20.00 

$10.00 

18.6 Comparison of Options 

Year 

The four options considered are variations of concepts for DWSD continuing to supply water to Flint, 
GCDC-WWS, and GLCUA. The specific details of any particular option for continuing the DWSD 
supply have not been worked out; the analyses completed are based on certain assumptions to provide a 
general understanding of the likely cost of water from DWSD. Volatility of assumptions regarding utility 
costs, construction costs, inflation, and other economic variables will occur and cannot be predicted with 
accuracy. However, costs for all options considered (including the alternative of a new Lake Huron water 
supply) should be affected similarly. Although costs may vary, it is expected that the relative difference 
between the options and alternatives studied will be consistent. 

In comparing the four options for continuing supply by DWSD, Option 2 and Option 3 appear to establish 
the range of the future cost of water. Option 2 results in the lower rate since it is based on the assumption 
that there is only a 5% increase in demands over the next 25 years. Option 3 is based on the assumption 
that demands increase about 16% over the next 25 years. 

Over the 25 year planning period, the cost of water for Option 4 will almost be equal to that of Option 2, 
when averaged over the period. Initially, Option 4 will have a higher cost. Beyond the 25 year planning 
period, greater savings will be realized with Option 4 than the Options 1 through 3. 

Because Option 4 has a slightly less cost than other options over the 25 year planning period and beyond, 
it will be compared with the alternative of constructing a new Lake Huron water supply in Section 8 of 
the Preliminary Engineering Report. 
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Lake Huron Water Supply Study 

Option 4- Flint & GCDC-WWS, Build and Opemte FTS 

Assumptions: 

Flint-GCOC Capital Projects 

Fllflt Locp Trar.smissioo System 

!CcilSl lv'!anacemeffiFee(as3Umed! 

0 
0 
0 

Opera twg & Maintenance Costs of Grand Blanc Pumping Sla!!on 

I§S 1:~1 
?.U'k I 

11r1 
$DQI$ff)lp 

$805$/MCf 

Appendix 18- Continued Supply from DWSD 

Table 18-12 Option 4- Flint & GCDC-WWS Build and Operate FTS 
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Lake Huron Water Supply Study 

Option 4- GLCUA; 30 ,Year Contract; Flint, GCOC,. & GLCUA Construct and Operate FTS 

Assumptions: 

Flint-GCDC f GLCUA Capital Projects 

Flint Loop TranSmiSSIOn System 

~orth ransmslss!OnCM-201 266000 00 

!canst Manooement Fee iasst.medl 

0 
on 

I lO% 

ROWE PROFESSIONAL 
SEI~VICESCOMPANY 

Opero tlng & Maintenance Costs of Grand Blanc Pumping station 

I 2010 Normal Uei!Vefy Rate I Flow2l~'11gd) I TD~~~eetl 

Table 18-13 Option 4- GLCLA; 30 Year Contract; Flint, GCDC & GLCLA Construct and Operate FTS 

Appendix 18- Continued Supply from DWSD 
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Lake Huron Water Supply Study Appendix 18- Continued Supply from DWSD 

18.7 Master Agreement 

A copy of the master agreement developed by DWSD follows. 
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WATER SERVICE CONTRACT 
BETWEEN 

CITY OF DETROIT 
AND 

This Water Service Contract ("Contract") is made between the City of Detroit, a 
municipal corporation, by its Water and Sewerage Department and Board of Water 
Commissioners (the "Board"), and , a municipal corporation 
("Customer"). The Board and Customer may be referred to individually as "Party" or 
collectively as the "Parties.'' 

Whereas, the City of Detroit owns a public water supply system ("System») operated by 
the Board; and 

Whereas, the Board supplies water service to numerous governmental entities in the 
Board's water service area; and 

Whereas, Customer desires to obtain water service from the Board; and 

Whereas, the purpose of this Contract is to provide for the long-term service of potable 
water to Customer; and 

Whereas, the Board implemented a voluntary partnering effort with its wholesale water 
customers, of which the Technical Advisory Committee is a central part, and which is intended 
to assist the Board in data gathering, alternative evaluations and recommendations, achieving full 
disclosure of rates, identifying true cost of service principles to guide revenue collection, and to 
provide assistance with a cohesive planning effort for the Board's water service area; 

ACCORDINGLY, THE PARTIES AGREE AS FOLLOWS: 

Article 1. 
Definitions 

1.01 The following words and expressions, or pronouns used in their stead, shall be construed 
as follows: 

''Adjusted Prevailing Water Rate,. shall have the meaning ascribed in Article 3 herein. 

"Annual Volume" shall mean the actual volume of water used by Customer for the 
period of July 1st to June 30th as measured on bills issued from August 1st through July 
31st. 

"Board" shall mean the CityofDetroit Board of Water Commissioners. 
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"City" shall mean the City of Detroit, a municipal corporation, acting through its Board 
of Water Commissioners. 

"Contract" shall mean each of the various provisions and parts of this document, 
including all attached Exhibits and any amendments thereto, as may be executed and 
approved by Customer's governing body, the Board of Water Commissioners, and the 
Detroit City Council. 

"Contract Term" shall have the meaning ascribed in Article 2 herein. 

"Customer" shall mean the Party that enters into a contract with the City of Detroit by 
way of this Contract, whether an authority, city, township, village or other municipal 
corporation recognized by the State ofMichigan. 

"Customer Maximum Day Demand" shall mean the Customer's recorded water usage 
on the DWSD Maximum Day. Customer Maximum Day Demand shall, in conj1.mction 
with Customer Peak Hour Demand, be a component of its Maximum Flow Rate. 

"Customer Peak Hour Demand" shall mean the Customer's recorded water usage 
during the DWSD Peak Hour. Customer Peak Hour Demand, in conjunction with 
Customer Maximum Day Demand, shall be a component of its Maximum Flow Rate. 

"DWSD" shall mean the City of Detroit Water and Sewerage Department. 

"DWSD Maximum Day" shall mean the maximum reported water production day for 
the System during any twenty-four hour period as measured from 12:00 a.m. Eastern 
Standard Time in any given calendar year, as determined by DWSD in reviewing water 
production and storage reports. 

"DWSD Peak Hour" shall mean the hour during the DWSD Maximum Day in which the 
most water is delivered to the System, measured from top-ofMthe~hour to top-of-the-hour 
(e.g. 7:00a.m. to 8:00a.m.), and as determined by DWSD in reviewing water production 
and pumping reports. In calculating the DWSD Peak Hour, the time period from 11:00 
PM to 5:00AM Eastern Standard Time (EST) shall not be considered provided, however, 
that if Customer has an approved Filling Schedule, the time period specified in the Filling 
Schedule shall supersede the time period of 11:00 PM to 5:00AM EST. 

"Early Termination Costs" shall have the meaning ascribed in Article 3 herein. 

''Filling Schedule" shall have the meaning ascribed in Article 22 herein. 

"Maximmn Flow Rate" shall mean the aggregate amount of water usage that Customer 
commits not to exceed, as determined by the Customer Maximum Day Demand and the 
Customer Peak Hour Demand, collectively. 

"Meter Facilities" shall mean a location in which a water meter is housed including, 
without limitation, meter pits and meter vaults. 
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"Minimum Annual Volume" shall mean fifty percent of Customer's Projected Annual 
Volume. 

"Notices" shall mean all notices, consents, approvals, requests and other communications 
required to be given under the terms of this Contract. 

"Pressure Problem" shall have the meaning ascribed in Article 5 herein. 

"Pressure Range" shall have the meaning ascribed in Article 5 herein. 

"Projected Annual Volume" shall mean the projected annual water sales to Customer as 
set forth in Exhibit B. 

"Service Area" shall mean the mutually agreed upon area where Customer is permitted 
to distribute water received from the Board under the terms of this Contract which (a) 
may be entirely within the corporate limits of Customer or may exceed the corporate 
limits of Customer and (b) which may or may not include the entire geographical area 
within the Customer's corporate limits. 

"SystemH shall mean the public water works system owned and operated by the City of 
Detroit, acting through its Board of Water Commissioners and its Water and Sewerage 
Department. 

"Technical Advisory Committee" shall mean the committee consisting of 
representatives of the Detroit Water and Sewerage Department, wholesale water 
customers of the Detroit Water and Sewerage Department and their respective 
representatives, and shall include its successor or replacement if altered or discontinued. 
The Technical Advisory Committee or its successor shall remain in existence for a 
minimum term of January 1, 2008 until December 31, 2038 utlless the committee 
determines otherwise. 

"Water Distribution Points" shall have the meaning ascribed in Article 4 herein. 

Article 2. 
Contract Term 

2.01 Term. The Board shall sell and supply water to Customer from the System in accordance 
with the terms of this Contract for a period of thirty years from the effective date of this 
Contract and any ten-year renewal terms (collectively the "Contract Term"), subject to 
Article 3 herein. The effective date of this Contract shall be the date that this Contract is 
approved by the Detroit City Council or Customer's governing body whichever is later. 
This Contract replaces and supersedes any prior water service contracts between the 
Parties. 
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2.02 Renewal. This Contract shall automatically renew at the conclusion of the thirty~year 
term for an additional ten-year term, unless a Party provides written notification to the 
other Party in accordance with Article 16 on or before the conclusion of the twenty-fifth 
year of the thirty-year term stating its intent not to renew this Contract. Thereafter, this 
Contract shall automatically renew every ten years for an additional ten-year term, unless 
a Party provides written notification to the other Party in accordance with Article 16 on 
or before the conclusion of the fifth year of the then current ten-year term stating its 
intent not to renew this Contract. The automatic renewals of this Contract shall not 
preclude a review of its terms and the Parties are encouraged to reaffirm or amend its 
tenns as necessary. The Parties may, in writing, mutually agree upon a longer renewal 
term. 

2.03 Notification of Renewal. The Board shall notify Customer of its first Contract renewal 
option during the twenty-fifth year of the thirty-year term; provided, however, that the 
Board's failure to so notify Customer shall not obviate Customer's obligations as set 
forth in Section 2. 02. 

Article 3. 
Early Termination Costs 

3.01 Early Termination Costs. In addition to any other remedies provided for by law or by the 
terms of this Contract, Customer shall be liable to the Board for the payment of any costs 
incurred by the Board related to providing water to Customer in the event Customer 
terminates this Contract before the conclusion of a Contract Tetm ("Early Termination 
Costs"); providedt however. that payment of such Early Termination Costs by Customer 
shall not entitle Customer to receive water service from the Board. 

3.02 Calculation ofCosts. Payment of Early Termination Costs will be calculated by applying 
the Adjusted Prevailing Water Rate to the Minimum Annual Volume requirements for the 
remainder of the Contract Term. The Adjusted Prevailing Water Rate shall be the rate 
charged by the Board to Customer as of Customer's effective termination date, adjusted 
annually to reflect projected inflationary increases utilizing a locally based wholesale 
price index. The Parties may agree upon another standardized price index. The Board 
may seek a recommendation from the Technical Advisory Committee on the amount of 
the Early Termination Costs. 

3.03 Specifically Constructed Facilities. If the Board has constructed facilities specifically for 
the benefit of Customer. additional costs may be included in the calculation of the Early 
Termination Costs, provided that any such facilities shall be identified in a written 
agreement between the Board and Customer at or near the time of construction. 

3.04 Formation of Water Authority. Customer may join with another authority, city, 
township, village or other municipal corporation recognized by the State of Michigan to 
form a water authority for the sole purpose of collectively contracting for water service 
from the Board. The exercise of this right shall not be construed as an early termination 
of this Contract and this Contract shall be voided upon the approval of a new water 
service contract by Customer's governing body, the Board and the Detroit City Counc:[J.. 
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Article 4. 
Service Area 

4.01 Delivery Location. Water shall be delivered by the Board to Customer at the location(s) 
identified in Exhibit A (collectively, the ''Water Distribution Points"), and at other 
locations as may be mutually agreed upon in writing by the Board and Customer. 

4.02 Limit of Responsibility. The Board shall have no responsibility for distributing. 
operating, repairing, replacing and maintaining any portions of the Customer's water 
supply system downstream of the Water Distribution Points shown in Exhibit A, 
provided, however, that this Section 4.02 does not prevent the application of the 
provisions of Section 11.02 herein. 

4.03 Board Responsibility. The Board owns and is responsible for operating and maintaining 
all parts of its System upstream from Customer's Water Distribution Points. Should the 
Board fail to maintain its Meter Facilities and/or any Board owned and maintained 
equipment within the Meter Facilities, Customer shall provide written notice to the Board 
which describes the objectionable condition of the Meter Facility and/or the equipment 
within, and its intent to take reasonable steps to maintain the condition and charge the 
reasonable cost of doing so to the Board. Upon receipt of the notice and subject to 
Section 11.0 1, the Board shall have thirty calendar days to repair the condition specified 
in the notice, unless a force majeure event prevents the repair within the thirty-day 
period. If the Board has not repaired the condition at the conclusion of the thirty-day 
period and has not provided a written explanation to Customer explaining the reason for 
the delay (e.g. necessary parts are on order or occurrence of a force majeure event 
specified in Section 11.01), then Customer may take reasonable steps to maintain the 
specified condition and charge the reasonable cost of doing so to the Board. 

4.04 Extension of Service Area. Customer's distribution of water supplied by the Board shall 
be limited to the Service Area stated in Exhibit A. The Parties agree that situations may 
arise in which Customer desires to extend its Service Area, either temporarily or 
permanently, beyond its corporate limits. Should such a situation arise, Customer shall 
provide written notice to the Board explaining the nature, duration and extent of the 
requested Service Area extension. The Board shall have the option, which it may 
exercise at any time, of requiring a written amendment to this Contract to accommodate 
the change in Service Area. Should the Board determine that an immediate amendment 
is required~ the Parties shall, within thirty calendar days of Customer• s request, meet to 
negotiate mutually agreeable terms for the extension of the Service Area. The Board 
shall not unreasonably deny a request to extend the Service Area. 

4.05 Change or Addition of Water Distribution Points, Water Distribution Points may be 
added or changed only by the express written agreement of the Board and Customer and 
shall be embodied in a written amendment to this Contract. 

4.06 Sole Supplier. Except as provided in Article 17 herein, the Board shall be the sole 
supplier of public potable water to Customer's Service Area. 
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Article 5. 
Pressure; Maximum Flow Rate; Minimum Annual Volume 

5.01 Pressure Range. The Board shall use its best efforts to deliver water at the Water 
Distribution Points at a pressure range ("Pressure Range") adequate to meet the 
reasonable requirements of Customer. For purposes of evaluating this effort, water 
pressure shall be determined by reviewing the average hourly pressure measured from 
top-of-the-hour to top-of-the-hour (e.g. 7:00a.m. to 8:00a.m.). The Pressure Range to be 
provided by the Board to Customer's Water Distribution Points is specified in Exhibit B. 
The location at which the water pressure will be measured shall be specified in Exhibit A 
and identified as point "P". A Pressure Range will not be established for water meters 
that are not located on a DWSD transmission main. 

5.02 Remedy for Non-Compliance with Pressure Range. If the water pressure at Customer's 
Water Distribution Points is above or below the Pressure Range, the Parties shall meet to 
discuss the reasons for the non·compliance and, if agreed, develop and implement a 
mutually agreeable written corrective action plan within sixty calendar days of the 
pressure event, or as otherwise agreed. The corrective action plan shall include a 
timetable for resolution of the non-compliance issue(s). 

A. If it is determined that another customer's exceedence of the rates of flow 
established by that customer's Maximum Flow Rate caused or contributed to the 
Board's inability to meet its Pressure Range agreement with Customer, then the 
corrective action plan shall provide for the resolution of the issue. 

B. If Customer is exceeding the rates of flow established by its Maximum Flow Rate 
on a day other than the DWSD Maximum Day at the time Customer experiences a 
variation from the Pressure Range, then the Board shall be relieved from its 
obligation to provide water to Customer within the Pressure Range for that period 
of time during which Customer is exceeding the rates of flow established by its 
Maximum Flow Rate. 

5.03 Maximum Flow Rate. Customer's Maximum Flow Rate is specified in Exhibit R 
Customer shall not exceed the Maximum Flow Rate specified in Exhibit B, as measured 
in million gallons on the DWSD Maximum Day and during the DWSD Peak Hour. 

5.04 Remedy for Non-Compliance with Maximum Flow Rate. The Board has no obligation to 
supply to Customer more than the Maximum Flow Rate. If Customer exceeds its 
Maximum Flow Rate on the DWSD Maximum Day or during the DWSD Peak Hour, the 
Board and Customer may, as needed, take one or more of the following steps: 

A. The Board may require that Customer take all reasonable steps to reduce its 
consumption to the Maximum Flow Rate. Such steps may include water 
conservation measures, outdoor water use restrictions, water loss studies and 
remediation, and an internal system operation evaluation. 
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B. The Parties may meet to negotiate a new Maximum Flow Rate. If so negotiated, 
Customer shall pay the rate associated with the new Maximum Flow Rate in the 
subsequent rate year. 

C. The Board may recalculate Customer's rate for the Board's current fiscal year 
utilizing a revised cost allocation formula as follows: 

04/08/08 Version 

1. For cost allocation purposes only, a new Maximum Flow Rate will be 
established from the first exceedence date forward. The new Maximum 
Flow Rate will be at least equal to the flow rate demonstrated by Customer 
on the DWSD Maximum Day, and may be higher than the actual flow rate 
demonstrated by Customer. Pursuant to subsection (ii) below, the Board 
will seek a recommendation from the Technical Advisory Committee)s 
Analytical Work Group (as defined in Section 6.07 herein) on the 
establishment of the new Maximum Flow Rate. If the Board receives a 
recommendation and the recommendation is higher than twice the amount 
by which the demonstrated flow rate exceeded the original Maximum 
Flow Rate) then the Board shall be limited to establishing a new 
Maximum Flow Rate that is at least equal to the flow rate demonstrated by 
Customer on the DWSD Maximum Day and no higher than the 
recommendation provided by the Analytical Work Group. If no 
recommendation is received by the Board, or if the Board receives a 
recommendation and the recommendation is less than twice the amount by 
which the demonstrated flow rate exceeded the original Maximum Flow 
Rate, then the Board shall be limited to establishing a new Maximum 
Flow Rate that is at least equal to the flow rate demonstrated by Customer 
on the DWSD Maximum Day and no higher than twice the amount by 
which the demonstrated flow rate exceeded the original Maximum Flow 
Rate. In any event, Customer's exceedence of its Maximum Flow Rate 
will continue to affect each subsequent year's rate calculation until 
renegotiated. If a rate has been approved for the next fiscal year (July 1st 

to June 30th) but the rate has not yet been applied, the Board may modify 
Customer's rate to account for an exceedence of its Maximum Flow Rate. 
If the Board has built capital facilities based upon Customer's negotiated 
Maximum Flow Rate and Customer consistently exceeds its Maximum 
Flow Rate, then the Board may re~calculate the amount of Customer's 
percentage of the capital cost of such facilities. 

ii. The Board will seek a recommendation from the Technical Advisory 
Committee's Analytical Work Group, or its successor, whenever it intends 
to invoke subsection 5.04(C)(i). Any recommendation from the 
Analytical Work Group shall be received by the Board within sixty 
calendar days after the Board's request for a recommendation. 
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5.05 Procedure for Non-Compliance with Maximum Flow Rate. If Customer has failed in its 
obligations tu1der Section 5.03, the Parties shall meet to discuss the reasons for the non
compliance and develop and implement a mutually agreeable written corrective action 
plan within sixty calendar days of the non~compliance event, or as otherwise agreed. If 
the Parties detennine that a corrective action plan is not required and a subsequent 
incident of non-compliance occurs, the Parties shall meet to develop and implement a 
mutually agreeable written corrective action plan within shcty calendar days of the 
subsequent incident of non-compliance, or as otherwise agreed. Any corrective action 
plan required under this Section 5.05 shall include a timetable for resolution of the non
compliance issue(s). In the event the reason for Customer's non-compliance under 
Section 5.03 is due to a Customer water main break, fire or meter calibration performed 
by DWSD, these events will be taken into consideration in- detennining (1) whether a 
corrective action plan is warranted and (2} the extent to which, if any. the steps specified 
in Section 5.04 should apply. 

5.06 Minimum Annual Volume. Customer shall purchase from the Board not less than the 
Minimum Annual Volume of water specified in Exhibit B. If Customer's Annual 
Volume is less than the Minimum Annual Volume, Customer shall pay to the Board an 
amount cemputed by applying the current rate to the Minimum Annual Volume less any 
amounts already billed to the Customer by the Board. 

5.07 Periodic Review. For Customer and System planning purposes and, with regard to the 
Minimum Annual Volume, enforcement of the provisions of Article 3, a Maximum Flow 
Rate, Pressure Range, Projected Annual Volume and Minimum Annual Volume shall be 
established by mutual agreement for the Contract Tenn. A contractually binding 
Maximum Flow Rate, Pressure Range, Projected Annual Volume and Minimum Annual 
Volume shall be established by mutual agreement for first two years of the Contract 
Tenn. Not later than the second year of the Contract Term, the Board and Customer shall 
negotiate a contractually binding Maximum Flow Rate, Pressure Range, Projected 
Annual Volume and Minimum Annual Volume for the succeeding three years of the 
Contract Term. Not later than the fifth year of the Contract Te1m, and every five years 
thereafter, the Board and Customer shall negotiate a contracmally binding Maximum 
Flow Rate, Pressure Range, Projected Annual Volume and Minimum Annual Volume for 
the succeeding five years of the Contract Term. If the Parties do not negotiate new or 
revised Maximwn Flow Rates, Pressure Ranges, Projected Annual Volumes and 
Minimum Annual Volumes according to the aforementioned schedule, then the figures 
established for planning purposes (as shown in italicized type in Exhibit B) shall become 
contractually binding for the then-current three or five year tenn. 

5.08 Remedy for Excessive Rate(s) of Flow Causing Pressure Problem(s). Customer 
acknowledges that Customer's rates of flow may cause and/or contribute to the Board's 
inability to meet its Pressure Range agreements with Customer and/or the Board's other 
customers (hereinafter, "Pressure Problem"). The Board may review or monitor 
Customer's daily rates of flow if a Pressure Problem occurs and the Board's Pressure 
Range agreement with Customer and/or another customer of the Board is alleged to have 
been breached. The approximate rate of flow by individual meter location used to 
establish the Pressure Range and Maximum Flow Rate is specified in Exhibit B. If a 
Pressure Problem occurs~ the Parties shall meet to discuss the reasons for the Pressure 
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Problem and develop and implement a mutually agreeable written corrective action plan 
within sixty calendar days of the Pressure Problem, or as otherwise agreed. The 
corrective action plan may require one or both of the following steps: 

A. The Board may require that Customer take all reasonable steps to reduce its 
consumption to the rate of flow established by the Ma.."'{imum Flow Rate. Such 
steps may include water conservation measures, outdoor water use restrictions, 
water loss studies and remediation, and an internal system operation evaluation. 
In addition, the Board may require that Customer adjust its rate of flow at 
individual meters, including the establishment of a not-to-exceed flow rate for 
individual meters. 

B. The Parties may meet to negotiate a new Maximum Flow Rate. If so negotiated, 
Customer shall pay the rate associated with the new Maximum Flow Rate in the 
subsequent rate year. 

If the Parties determine that a corrective action plan is not required and a subsequent 
Pressure Problem occurs, the Parties shall meet to develop and implement a mutually 
agreeable written corrective action plan within sixty calendar days of the subsequent 
Pressure Problem, or as otherwise agreed. Any corrective action plan required under this 
Section 5.08 shall include a timetable for resolution of the Pressure Problem. In the event 
the reason for the Pressure Problem is due to a Customer water main break, fire or meter 
calibration performed by DWSD, these events will be taken into consideration in 
determining (1) whether a corrective action plan is warranted and (2) the extent to which, 
if any, the steps specified above in this Section 5.08 should apply. 

5.09 Board Costs for Corrective Action Plan. If at any time the Board is required under the 
tenus of this Article 5 to develop and implement a corrective action plan and the plan 
involves incurring capital costs, the Board will determine whether the costs will be 
charged as a System cost or whether the cost will be borne by a specific customer or 
customers. If the Board determines that all or part of the costs should be borne by a 
specific customer or customers, the Board will seek a recommendation from the 
Technical Advisory Committee on the assessment of the costs. 

5.10 Customer Costs for Corrective Action Plan. If at any time Customer is required under the 
terms of this Article 5 to develop and implement a corrective action plan, Customer will 
pay all costs related thereto. 

Article 6. 
Technical Advisory Committee 

6.01 Establishment. The Technical Advisory Committee is formed to facilitate a cooperative 
working partnership between the Board and its wholesale water customers by facilitating 
the development of recommendations regarding System planning and supply to DWSD 
management and the Board. The Technical Advisory Committee shall maintain bylaws 
that govern the way it conducts its business. In the event of a conflict between the terms 
of the bylaws adopted by the Technical Advisory Committee and the terms of this 
Contract, the terms of this Contract shall control. 
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6.02 General Responsibilities. The Technical Advisory Committee shall periodically review 
and evaluate the rates, rate methodology, and performance of the System. The Technical 
Advisory Committee shall review and evaluate flow rates, pressures and Annual Volumes 
for the System at a minimum of every five years to assist the Board in its System 
planning effort. The Technical Advisory Committee shall have the opportunity each year 
to review the Capital Improvement Program as prepared by DWSD, prior to its adoption 
by the Board. The Technical Advisory Committee may consider Customer proposals for 
improving the operation of Customer's water system and/or the System. The Board will 
supply the Technical Advisory Committee with information the Board deems reasonably 
necessary to accomplish the general responsibilities defmed in this Section 6.02. 

6.03 Annual Report by Board. The Board will present an annual report to the Technical 
Advisory Committee which shall consist of (1) all instances of non~compliance with the 
Parties' obligations contained in Article 5 herein, including Customer and Board 
responses thereto; (2) a general report on System operation and maintenance; and (3) a 
report that lists those contracts, if any, that have been entered into by the Board and 
another customer(s) where the terms of the contract(s) invoke the application of Article 
14.herein. 

6.04 Notification of Rates. The Board shall provide Customer and the Technical Advisory 
Com:rnittee with notice of the proposed rates for each fiscal year as early as possible 
before the implementation of the rates. 

6.05 Disclosure of Rate Information by Board. Each year, the Board will disclose to Customer 
and the Technical Advisory Committee information related to wholesale rates. 

6.06 Disclosure of ·Rate Information by Customer. Each year, Customer will disclose to its 
customers ·information related to its retail rates and other charges, and information 
regarding what portion of those costs is related to charges from DWSD and/or other 
major service providers. 

6.07 Work Groups. The Technical Advisory Committee may create work groups to address 
specific issues facing the System. The work groups in existence as of January 1, 2008 are 
the Analytical Work Group, the Best Practices Work Group, the Contract Work Group, 
the Customer Service Work Group, the Emergency Preparedness Work Group, and the 
Rates Work Group. Any reference to a particular work group in this Contract shall 
include its successor or replacement if altered or discontinued. 

Article 7. 
Rates 

7.01 Rates. Customer agrees to pay for all water supplied by the Board at such rates as the 
Board may establish. Rates shall be reasonable in relation to-the costs incurred by the 
Board for the supply of water and shall conform to Public Act 34 of 1917, Michigan 
Compiled Laws, Sec. 123.141, et seq., as amended. The Board shall give written notice 
of any changes in the rates. Notice shall be made in accordance with Section 5e of Public 
Act 279 of 1909, Michigan Compiled Laws, Sec. 117.5e, as amended, ("Act 279"). 
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7.02 Notification of Rates. As soon as possible in the ratemaking process, the Board shall 
provide information on proposed rates and the draft data and information used in the 
calculation of proposed rates in a format that will enable Customer to assist in the 
ratemaking process. Not less than thirty calendar days prior to the hearing required by 
Act 279, the Board shall provide Customer with written notice of a proposed rate and the 
underlying data used to calculate the rate. The Board shall meet with Customer to review 
the rate and the data. 

7.03 Estimate of Usage. In the event meters fail to correctly measure the quantity of water 
supplied to Customer for any period of time, the Board shall provide a reasonable 
estimate of the quantity of water supplied to Customer for such period provided that there 
is a reasonable basis for the estimate. Customer and the Board shall, either through their 
respective technical representatives and/or the Technical Advisory Committee, seek 
agreement upon a method to estimate such quantities. In the event the Parties are unable 
to agree upon a method to estimate such quantities, the Board's determination of a 
method shall be conclusive and the Customer agrees to accept the estimate established by 
the Board. 

7.04 Rate Methodology. The Board agrees to provide to Customer a description of the current 
methodology for rate making in the form of the "Rates 101" document produced by the 
Technical Advisory Committee, as may be periodically updated. The .. Rates 101" 
document, entitled DWSD Rates: Understanding DWSD Wholesale Water Rates, and any 
updates thereto shall be provided to Customer via posting on the DWSD website. 

Article 8. 
Meters and Meter Facilities 

8.01 Metering Requirement. AU water furnished by the Board to Customer shall be measured 
by water meters installed in Meter Facilities at Customer's Water Distribution Points 
unless, in the Board's determination, it is not feasible to install water meters due to the 
configuration of Customer's water system. 

8.02 Existing Distribution Points. As of the effective date of this Contract, the Board shall 
own, operate and maintain all water meters and Meter Facilities for all existing Water 
Distribution Points, unless specifically indicated otherwise in Exhibit A. 

8.03 Customer Maintenance Responsibilities. Customer shall be responsible for maintaining 
at its Water Distribution Points any and all appurtenances as may be designated as 
Customer1s responsibility in Exhibit A. Should Customer fail to maintain the 
appurtenances shown in Exhibit A, the Board may take reasonable steps to maintain the 
appurtenances and charge the reasonable cost of doing so to Customer. Prior to the 
Board taking action to maintain the appurtenances~ the Board shall give Customer thirty 
days written notice to complete the required maintenance. Notice to the Customer shall 
not be required if, in the Board's determination, there exists an emergency condition 
affecting the operation of the System or if the health, safety and welfare of the general 
public may be jeopardized. 
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8.04 New Distribution Points. For any new Water Distribution Points that may be constructed 
or installed after the effective date of this Contract, Customer shaH furnish at Customer's 
expense, a water meter and Meter Facility that meets the Board's specifications. 
Thereafter, the Board shall furnish any replacement water meters for new Water 
Distribution Points and the expense shall be recovered through the Board's rates as a 
System cost. The Board shall own, operate and maintain all water meters and Meter 
Facilities after construction, installation or replacement, unless specifically indicated 
otherwise in Exhibit A. 

8.05 Meter Repair and Replacement. If the Board initiates a meter repair or meter 
replacement, the cost shall be recovered through the Board's rates as a System cost. If 
Customer requests a meter replacement for reasons other than malfunction or disrepair, 
Customer shall pay the cost of the replacement 

8.06 Pressure Regulating Facilities. After the effective date of this Contract, all newly 
installed Customer-owned pressure regulating facilities shall be installed in a facility that 
is separate from the Boardts Meter Facility. 

Arlicle9. 
Dispute Resolution 

9.01 Any and all claims alleging a breach of this Contract may first be submitted to an 
alternative dispute resolution process. An alternative dispute resolution process may 
include, but is not limited to, facilitation, binding arbitration, or non-binding arbitration. 
Each Party shall be responsible for its own costs and fees (including expert witness fees 
and attorney fees), unless otherwise agreed to in writing. The Parties shall agree upon the 
form and procedures for the agreed upon alternative dispute resolution process. This 
Article 9 shall not prohibit a Party from seeking relief directly from a court of competent 
jurisdiction at any time, 

Article 10. 
Default Provisions 

10.01 In the event either Party commits a material breach of this Contract, the Party alleging the 
breach shall give written notice of the breach to the other Party within a reasonable time 
of discovering the breach. The Party in breach shall be given a reasonable time to cure 
the breach. If the Party in breach fails to cure the breach, the non-breaching Party may 
declare this Contract in default and pursue aU available legal remedies, including 
termination of this Contract for cause. In the event that the Party in breach is showing 
reasonable progress toward curing the breach, the Party alleging the breach may extend 
the time for curing the breach. 
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Article 11. 
Force Majeure and Other Events 

11.01 Force Majeure. No failure or delay in performance of this Contract, by either Party, shall 
be deemed to be a breach thereof when such failure or delay is caused by a force majeure 
event including, but not limited to, any Act of God, strikes, lockouts, wars, acts of 
terrorism, riots, epidemics, explosions, sabotage, breakage or accident to machinery or 
lines of pipe, the binding order of any court or governmental authority, or any other 
cause, whether of the kind herein enumerated or otherwise, not within the control of a 
Party, except that no cause or contingency shall relieve Customer of its obligation to 
make payment for water delivered by the Board. 

11.02 Board Liability. Except to the extent that the Board is the proximate cause, the Board 
shall not be held liable or accountable for any bursting, leakage, breakage, damage or 
accident of any kind that may occur to Customer's water works system) or any damages 
of any kind or nature, including, but not limited to, injury to persons or damage to 
property, resulting from such bursting, leakage, breakage, damage or accident that may 
occur to water mains or pipes located downstream of the Water Distribution Points 
specified herein, or located within Customer's distribution system. 

11.03 Discontinuance of Service. In the event the public health, safety and welfare requires the 
Board to discontinue temporarily all or part of the supply of water to Customer, no claims 
for damages of any kind or nature for such discontinuance shall be made by Customer 
against the Board. The Board will provide notice to Customer of any temporary 
discontinuance of the water supply. 

Article 12. 
Timely Payment 

12.01 Bills for water service shall be rendered to Customer on a monthly basis. All such bills 
shall be due and payable within forty-five calendar days from the date shown on the bill. 
Any portion of the charges that are not paid by the due date shall be subject to a finance 
charge at a rate of 1.5% per month for each month that they remain unpaid. Any portion 
of the total bill, plus any finance charges applied to the bill which are not paid by the next 
billing date, shall be shown on the next bill as arrears. The Board may disconnect water 
service if bills are overdue ninety calendar days from the billing date. The Board shall 
not terminate water service if there is a good faith dispute concerning the accuracy of 
billings. If the accuracy of a bill is in dispute, Customer shall place the disputed amount 
in an escrow account pending resolution of the dispute. Accrued interest on the escrow 
account shall belong to the Party that prevails in the resolution of the dispute. 

Article 13. 
Assignment 

13.01 This Contract shall not be assigned, in whole or in part, by either Party without the prior 
written consent of the other Party. Consent to an assignment by either Party shall not be 
unreasonably withheld. 
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Article 14. 
Ensuring Equality of Contract Terms 

14.01 If the Board enters into any contract, and any amendments thereto, with a water service 
customer other than Customer, and the material terms· of such other contract are more 
favorable than the material terms of Customer's Contract, Customer may elect to adopt 
all of such other material terms. Howeve.r, if Customer exercises the option provided for 
in this Article 14, Customer must accept 'all material terms of the other contract in their 
entirety and may not select among various terms contained in multiple other contracts by, 
for example, selecting the Contract Term from one contract and the Early Termination 
Costs provision of another contract. The terms and conditions of Exhibit B of this 
Contract are specifically excluded from the application ofthis Article 14. 

Article 15. 
Amendment 

15.01 The Parties may periodically consider it in their best interests to change, modify or 
extend a term, ·condition or covenant of this Contract for reasons which may include, but 
are not limited to, the creation, expansion or closing of industry or other business. Any 
change, addition, deletion, extension or modification that is mutually agreed upon by the 
Board and Customer shall be incorporated in a written amendment to this Contract. Such 

-amendments shall not invalidate this Contract nor relieve or release either Party of any of 
its respective obligations under this Contract unless so stated in the amendment. 

15.02 No amendment to this Contract shall be effective and binding upon the Parties unless it 
expressly makes reference to this Contract, is in writing, is signed and acknowledged by 
duly authorized representatives of both Parties, is approved by Customer's governing 
body, and is approved by the Board and the Detroit City Council. 

Article 16. 
Notices 

16.01 Except as otherwise specified herein, all notices, consents, approvals, requests and other 
communications (collectively, "Notices") required or permitted under this Contract shall 
be given in writing and mailed by first class mail to the Parties and at the addresses 
identified in Exhibit B. 

16.02 All Notices shall be deemed given on the day of post-marked mailing. Any Notice given 
by a Party hereunder must be signed by an authorized representative of such Party. 

16.03 Notwithstanding the requirement above as to the use of frrst~class mail, change of address 
notices, termination notices, and other Notices of a legal nature, shall be sent by certified 
first-class mail, postage prepaid, return receipt requested. 
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Article 17. 
Water Quality 

17.01 Contamination. For the protection of the health of all consumers supplied with water 
from the System, Customer agrees to guard carefully against all fonns of contamination. 
Should contamination occur1 the area or areas affected shall immediately be shut off and 
isolated, and shall remain so until such conditions shall have been abated, and the water 
declared safe and fit for human consumption by the properly constituted governmental 
health agencies having jurisdiction of the area affected. Customer shall immediately 
notify the Board, and the Board shall immediately notifY Customer, of any emergency or 
condition that may affect the quality of water in either Party's system. 

17.02 Co-mingling of Water Sources. Except in cases of emergency, Customer will not permit 
water from any other source of supply to be mixed or mingled with water from the 
System without prior written approval from the Board. In cases of emergency, only such 
water from sources other than the Board shall be used as shall meet the requirements of 
the Michigan Department of Environmental Quality, and then only in such quantities as 
shall be necessary to relieve the emergency. 

17.03 Emergency Connections. During emergencies, Customer's water facilities may be used 
and connected, at the discretion of the Board, to water facilities serving other 
communities for flow in either direction 'to provide an adequate water supply from the 
System to Customer and to other areas and other units of government. Customer shall be 
pennitted to immediately make an emergency connection when the connection point to 
be used has been previously approved for emergency use by the Board in writing, 
provided that Customer shall, after making the connection, promptly notify the Board of 
such event. When the emergency has been abated, the emergency connection must be 
severed as soon as practicable. The Board, or its designee, must approve, in writing, the 
continuation of any emergency connection that is required for longer than seven calendar 
days. If an approved emergency connection continues for more than seven calendar days, 
Customer must provide the Board with weekly updates on the emer:gency and a schedule 
for abatement of the emergency that must be approved by the Board in writing. 

17.04 Water Quality. The Board shall endeavor to remain in compliance with all applicable 
Michigan and Federal laws, rules and regulations regarding drinking water quality. 

Article 18. 
Rights-of-Way 

18.01 Use of Rights-of-Way. The Customer shall assist the Board to obtain permission to use 
streets, highways, alleys, and/or easements in the local governmental units within the 
Customer's jurisdiction for the purpose of constructing, maintaining, and operating water 
facilities to adequately service the Customer's jurisdiction and other areas. This 
assistance shall include obtaining the consent of the local governmental units, as provided 
in Article 7, Section 29, Michigan Constitution of 1963. In the event of such 
construction, the Board shall request the Customer and local governmental units within 
the Customer's jurisdiction to execute such separate instruments granting rights-of-way 
in its streets, highways, and alleys as may be reasonably required by the Board. The 
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Board shall give the Customer notice of any construction work in the Customer's 
jurisdiction. The Board shaH comply with any of Customer's ordinances that apply to the 
construction. Customer shall infonn the Board of the applicable ordinances. The Board 
and Customer shall meet to review the construction and its impact on their respective 
operations. The Board shall restore all existing structures and/or improvements laying in 
the right-of-way of construction to as good a condition as before the construction took 
place. Any such facilities constructed, maintained and operated under this section shall 
remain the property of the Board and shall not be operated or maintained by any entity 
other than the Board or its authorized representatives. 

18.02 Relocation of Facilities. Should future construction by any federal, state or county 
agency require relocation of a water transmission main, Meter Facility or other Board 
facility~ the cost incurred by the Board for such relocation, if not reimbursed by the 
agency requiring the relocation, will be charged in future rates as a common-to-all cost to 
all System users. Otherwise, the cost incurred by the Board for construction requiring the 
relocation of a water transmission. main, Meter Facility or other Board facility that is 
proposed, required, undertaken, conducted or facilitated by Customer will be charged to 
Customer. 

18.03 Easements. Subject to the provisions of Section 18.01 herein and to the extent that 
Customer has jurisdiction, the Board shall be granted temporary and pennanent 
easements, and shall be permitted to use the streets, alleys and highways within 
Customer's legal jurisdiction for the purpose of constructing, operating and maintaining 
the System. This consent by Customer is given in compliance with Article 7, Sec. 29 of 
the Michigan Constitution of 1963, provided that the Board shall provide Customer with 
a written explanation ofthe type of easement required and the duration thereof. 

Article 19. 
Access to Towers and Antennas 

19.01 Where possible, each Party shall give to the other Party access to towers and antennas 
under its respective jurisdiction for the purpose of transmitting infonnation recorded in 
the Meter Facilities. Access shall not be unreasonably denied by either Party. 

At·ticle 20. 
Relationship to Wastewater Services 

20.01 Customer and the Board acknowledge that future growth in the System may place 
additional burdens on their respective wastewater systems. Customer, if it is also a 
wastewater disposal services customer of the Board, understands that any increase in the 
volume of water it receives from the System is not a guarantee of increased capacity in 
the Board's wastewater disposal system. 
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Article 21. 
Construction Standards 

21.01 The Board shall have the right to review and approve Customer's construction plans for 
Meter Facilities at new Water Distribution Points, water mains sized twenty-four inches 
and larger, pump stations, reservoirs and water towers. The Board's approval of 
construction plans shall be timely and shall not be unreasonably withheld. 

Article 22. 
Operation of Storage 

22.01 Prior to Customer's operation of any new or existing water storage facility, Customer 
shall seek the Board's written approval of the filling schedule ("Filling Schedule") of the 
storage facility. The Board may periodically require Customer to change or adjust a 
previously approved Filling Schedule. The Parties shall collaborate on devising a 
mutually beneficial Filling Schedule. If the Parties are unable to agree upon a Filling 
Schedule; the Board's determination of a Filling Schedule shall be final. All Filling 
Schedules shall be for a period of six consecutive hours. Customer shall at all times 
abide by the then-current Board approved Filling Schedule. The Board shall act promptly 
in approving Filling Schedule requests. Nothing in this Article 22 shaH prevent Customer 
from operating its storage facility at any time, provided that any storage operation that 
falls outside of the approved Filling Schedule shall not be exempt from the terms of 
Sections 5.03 and 5.04 herein. 

Article 23. 
:Miscellaneous 

23.01 If any provision of this Contract or its application to any person or circumstance shall to 
any extent be invalid or unenforceable, the remainder of this Contract shall not be 
affected and shall remain valid and enforceable to the fullest extent permitted by law. 

23.02 This Contract contains the entire agreement between the Parties and all prior negotiations 
and agreements are merged into this Contract. Neither Party has made any 
representations except those expressly set forth in this Contract, and no rights or remedies 
are, or shall be, acquired by either Party by implication or otherwise unless expressly set 
forth in this Contract. 

23.03 Unless the context otherwise expressly requires, the words "herein,rr "hereof," and 
"hereunder," and other words of similar import, refer to this Contract as a whole and not 
to any particular section or subdivision. 

23.04 The headings of the sections of this Contract are for convenience only and shall not be 
used to construe or interpret the scope or intent of this Contract or in any way affect the 
same. 
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23.05 The rights and remedies set forth in this Contract are not exclusive and are in addition to 
any of the rights or remedies provided by law or equity. This Contract and all actions 
arising under it shall be governed by, subject to, and construed according to the law of the 
State of Michigan. Each Party agrees, consents and submits to the exclusive personal 
jurisdiction of any state or federal comt of competent jurisdiction in Wayne County1 

Michigan, for any action arising out of this Contract. Each Party also agrees that it shall 
not commence any action against the other Party because of any matter whatsoever 
arising out of or relating to the validity, construction, interpretation and enforcement of 
this Contract in any state or federal court of competent jurisdiction other than one in 
Wayne County, Michigan. 

23.06 There are no third party beneficiaries to this Contract and this Contract shall not be 
construed to benefit any persons other than the Board and Customer. 

23.07 This Contract may be executed in any number of originals, any one of which shall be 
deemed an accurate representation of this Contract. Promptly after the execution of this 
Contract, the Board shall provide a copy to the Customer. 

23.08 The rights and benefits under this Contract shall inure to the benefit of and be binding 
upon the respective Parties hereto, their agents, successors, and assigns. 

23.09 Any and all documents, memoranda, reports, exhibits or other written material referred to 
in this Contract are and shall be incorporated by reference herein. 

23.10 This Contract shall be deemed to be mutually drafted. 

(Signatures appear on next page) 
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In Witness Whereof, the City and Customer, by and through their duly authorized 
officers and representatives, have executed this Contract. 

Witnesses: Cizyof ____________________ __ 

L ___ (slg~~--- By: 
{signature) 

(print name) 

2. __________________________ __ Its: 
(signature) 

Witnesses: City of Detroit: 

1. ________________________ ___ By: 
(signature) Kwame M. Kilpatrick 

2·----------~--~------------(signature) 
Its: Mayor 

APPROVED BY 
CUSTOMER'S GOVERNING BODY ON: 

Date 

APPROVED BY 
BOARD OF WATER COMMISSIONERS ON: 

Date 

APPROVED BY 
DETROIT CITY COUNCIL ON: 

Date 
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EXHIBIT A 
Customer's Water Distribution Points 

This Exhibit contains the following information: 

1. The corporate limits of Customer; 

2. The agreed upon water Service Area of Customer which (a) may or may not be entirely 
within the corporate limits of Customer and (b) which may or may not include the entire 
area within the Customer's corporate limits; 

3. The specific location of the Water Distribution Points, including any Board approved 
emergency connections; 

4. The designation of appurtenances to be maintained by Customer and those to be 
maintained by the Board; and 

5. A list of any closed meter locations. 
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EXHIBITB 
Projected Annual Volume and Minimum Annual Volume (Table 1) 

Pressure Range and Maximum Flow Rate (Table 2) 
Flow Split Assumptions (Table 3) 

Addresses for Notice (Table 4) 

Table 1 and Table 2 set forth the agreed upon Projected Annual Volumes, Minimum Annual 
Volumes, Pressure Ranges and Maximum Flow Rates for the term of this Contract provided that 
figures in bold type face are immediately enforceable pursuant to the terms of Section 5.07 and 
italicized figures are contained for planning purposes only but will become effective absent the 
negotiated replacements anticipated in Section 5.07. 

The approximate rate of flow by individual meter set forth in Table 3 is the assumption upon 
which the Pressure Range commitments established in Table 2 have been devised. Should 
Customer deviate from these assumptions at any meter(s), the Board may be unable to meet the 
stated Pressure Range commitments in this Contract or in the contract of another customer of the 
Board and Section 5.08 of this Contract may be invoked. 
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EXHIBITB 

Table 1 
Projected Annual Volume and Minimum Annual Volume 

Fiscal Year Projected Minimum Annual 
Ending Annual Volume Volume 
June 30 (mcf) (mcf) 

2009 400,000 200,000 
2010 404,000 202,000 
2011 408,000 204,000 
2012 412,100 206,050 
2013 416,200 208,100 
2014 420,400 210,200 
2015 424,600 212,300 
2016 428,800 214,400 
2017 433,100 216,550 
201& 437,400 218,700 
2019 441,800 220,900 
2020 446,200 223,100 
2021 450,700 225,350 
2022 455,200 227,600 
2023 459,800 229,900 
2024 464,400 232,200 
2025 469,000 234,500 
2026 473,700 236,850 
2027 478,400 239,200 
2028 483,200 241,600 
2029 488,000 244,000 
2030 492,900 246,450 
2031 497,800 248,900 
2032 502,800 251,400 
2033 507,800 253,900 
2034 512,900 256,450 
2035 518,000 259,000 
2036 523,200 261,600 
2037 528,400 264,200 
2038 533,700 266,850 
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EXHffiiTB 

Table2 
Pressure Range and Maximum Flow Rate 

Calendar Pressure Pressure Pressure Maximum 
Year Range (psi) Range (psi) Range (psi) Flow Rate 

(mgd) 
Meter 1 Meter2 Meter 3 

Min Max Min Max Min Max Max Day Peak 
Hour 

2008 110 145 115 145 no 145 20.0 35.0 
2009 110 145 115 145 110 145 20.2 35.4 
2010 110 145 115 145 110 145 20.4 35.8 
2011 110 145 115 145 110 145 20.6 36.2 
2012 110 145 115 145 110 145 20.8 36.6 
2013 110 145 115 145 110 145' 21.0 37.0 
2014 110 145 115 145 110 145 21.2 37.4 
2015 IlO 145 115 145 110 145 21.4 37.8 
2016 110 145 115 145 110 145 21.6 38.2 
2017 110 145 115 145 110 145 21.8 38.6 
2018 112 145 117 145 112 145 22.0 39.0 
2019 112 145 1.17 145 112 145 22.2 39.4 
2020 112 145 117 145 112 145 22.4 39.8 
2021 112 145 117 145 112 145 22.6 40.2 
2022 112 145 117 145 112 145 22.8 40.6 
2023 112 145 117 145 112 145 23.0 41.0 
2024 112 145 117 145 112 145 23.2 41.4 
2025 112 145 117 145 112 145 23.4 41.8 
2026 112 145 117 145 112 145 23.6 42.2 
2027 112 145 117 145 112 145 23.8 42.6 
2028 115 150 120 150 115 150 24.0 43.0 
2029 115 150 120 150 115 150 24.2 43.4 
2030 115 150 120 150 115 150 24.4 43.8 
2031 115 !50 120 150 115 150 24.6 44.2 
2032 115 150 120 150 115 150 24.8 44.6 
2033 115 150 120 150 115 150 25.0 45.0 
2034 115 150 120 150 115 150 25.3 45.5 
2035 115 150 120 150 115 150 25.6 46.0 
2036 115 150 120 150 115 !50 25.9 46.5 
2037 115 150 120 150 115 150 26.2 47.0 
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Meter 
1 
2 
3 

If to the Board: 

Director 

EXHIBITB 

Table 3 
Flow Split Assumptions 

Assumed Flow Split (2008-2009) 
. 50% 

30% 
50% 

Table 4 
Addresses for Notice 

If to Customer: 

Title 
Detroit Water and Sewerage Department 
735 Randolph Address 
Detroit, Michigan 48226 City, Michigan, Zip Code 
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Lake Huron Water Supply Study 

19.1 Introduction 

A schedule for implementation follows. 

Appendix 19 -Schedule 
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Lake Huron Water Supply Study Appendix 2 - Planning Criteria 

2.1 General 

The Karegnondi Water Authority (KW A) is studying the feasibility of a new regional drinking water 
supply. The alternative studied will provide raw Lake Huron water to central Michigan communities. 
This memorandum summarizes the criteria used to develop the concept and resulting costs for the 
alternative considered. 

2.2 Design Criteria 

2.2.1 Service Area 

It is assumed that the following communities are supplied water by the KW A, and are 
considered the customers of the KW A. 

City of Flint 
Genesee County 
Lapeer County (Greater Lapeer County Utility Authority, GLCUA) 
Sanilac County (Worth Township) 

All proposed KW A customers are currently supplied finished water from other utilities. The 
City of Flint and the GLCUA are direct customers of the Detroit Water and Sewerage 
Department (DWSD). Genesee County is supplied water from the City of Flint and is 
therefore considered a second-tier customer of DWSD. Worth Township is supplied by the 
Lexington-Worth Townships Utility Authority (LWTUA); LWTUA is supplied by the 
Village of Lexington. Copies of existing water supply contracts for the communities in the 
service area are included in Appendix 16. 

KW A customers may expand water service to other areas within their jurisdiction, in the 
future. 

2.2.2 Study Period 

The study period is 25 years. 

The proposed alternative will be developed to meet the projected 25 year maximum day 
demands (MDD) of the Service Area, with consideration for future expansion as demands 
increase beyond the projected 25 year MDD. 

2.2.3 Demands 

Appendix 1 summarizes the demands used for this study. 

2.2.4 Capacity 

The new water supply alternative is planned to provide adequate capacity to deliver raw 
water to meet the maximum day demands of KW A customers. Peak hourly demands are 
assumed to be met by local storage provided by individual KW A customers. 

2.2.5 Proposed Alternative 

Figure 2.1 is a schematic of the proposed water supply. The capacity required for the 
projected 25 year MDD of the service are shown on the schematic. 
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Lake Huron Water Supply Study 

• 
• 

Fig 2.1- Water Supply Schematic 

Appendix 2 - Planning Criteria 

FIGliE 2-1 LAKE HJRON WATER SUPPLY SOEMATIC WITH DESIGN CRITERIA 
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Lake Huron Water Supply Study Appendix 2 - Planning Criteria 

2.2.6 Design Criteria 

The proposed water supply alternative is planned to meet the criteria established by Michigan 
Department of Environmental Quality and other regulatory agencies with jurisdiction. 

2.3 Economic Criteria 

2.3.1 Opinions ofProbable Cost 

Estimates of construction cost are developed based on an assumed Engineering News-Record 
Construction Cost Index of 8688. 

Estimates of construction cost are increased by 37% to determine the proposed project 
budget. The additional37% accounts for the following project related costs. 

Design Contingencies: 5% 
Construction Contingencies: 15% 
Engineering, Bonds, Legal, and Administration: 17% 
Total 37% 

2.3.2 Land 

Proposed land procurement costs for the project are assumed as follows: 

Easements: $0.15 per square foot 
Land (purchase): $6,000 per acre (rural) 

Genesee County purchased 230 acres of land in Worth Township, Sanilac County in 2002. 
The land was purchased for the potential use as a water supply facility. The land was 
purchased for $2.3 million. Because a portion of the property abuts Lake Huron, it is unique 
and was purchased at a premium above the typical cost of property in the project area. 

2.3.3 Capitalized Interest 

Capitalized interest is not included during the construction period. 

2.3.4 Commencement of Operations 

It is assumed that the proposed facilities will become operational in January 2014. 

2.3.5 Operating, Maintenance, and Administrative Costs 

It is assumed that operating, maintenance, and administrative costs increase at an annual rate 
of3%. 

Administrative costs of $200,000 during the initial year of the project, 2010. The 
administrative cost has been assumed to increase at an annual3% rate of inflation. 

Electrical power rates are assumed to be $0.063 per kWh in 2014. Electrical power rates are 
assumed to increase at an annual rate of 3%. 

Page 3 
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Lake Huron Water Supply Study Appendix 2 - Planning Criteria 

Labor rates for operation and maintenance personnel in 2014 have been assumed as follows: 
WTP Superintendent- $35 per hour 
Supervisor- $30 per hour 
Operators - $20 per hour 
Maintenance Mechanics - $25 per hour 
Mechanics Helpers - $20 per hour 
Instrument Technicians - $25 per hour 

It is assumed that fringe benefits add 62% to the above labor rates. It is assumed that labor 
rates increase by 3% annually. 

2.3.6 Depreciation 

The lives of key components of the water supply have been assumed as follows: 
Pipe - 7 5 years 
Mechanical Equipment- 20 years 
Physical Plant- 75 years 

Depreciation expense is computed on a straight line basis, using the original installed cost of 
the facilities. Depreciation expense is considered constant throughout the study period, based 
upon the assumption that the price inflation will be offset by the rate-of-return on funds set 
aside for depreciation. Depreciation expenses are presented but are not included in annual 
operating and maintenance expenses. 

2.3.7 Financing and Rate of Return 

It is assumed that project financing will be at a rate of 6% over a period of 25 years. 

2.4 Cost Distribution 

The KW A will supply raw water to its customers and the costs thereof will be distributed amongst the 
KW A customers. Project costs associated with the construction of facilities for supply of raw water 
are divided proportionally on the basis of each customer's maximum day demand to the total design 
capacity of the facilities. Operating costs associated with the delivery of raw water are developed on 
a unit price basis($ per MCF); operating costs for each KW A customer are determined based on the 
unit cost and each customer's average annual demand. 

Each KW A customer will be individually responsible for the cost of construction and operation of the 
local facilities necessary to provide treatment other provisions necessary for local distribution. To 
provide for a complete evaluation, the concept studied also considers the needs for local treatment 
and supply to existing local distribution systems. Construction and operating costs associated with 
specific customer communities are assigned to the specific community and combined with their share 
of the KW A costs to determine the projected costs for each community. 

Costs presented represent the additional costs which will be incurred by KW A customers if the 
proposed alternative replaces their existing water supply. Operating and maintenance expenses of 
existing facilities are not included in costs presented for the studied alternative. 
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Lake Huron Water Supply Study Appendix 3 - Reliability Provisions 

3.1 General 

System reliability is one of primary criteria by which alternatives for long term water supply will be 
evaluated. For purposes of this study, reliability is considered the ability to continuously supply a 
safe water supply of sufficient quantity to meet the customer's needs, including fire protection. 

Reliability of a water utility can be affected by any aspect of the utility, ranging from physical 
equipment to staff and operations. Reliability can be provided through redundancy of equipment or 
processes utilized for pumping and treating water, including ancillary systems such as power supply 
and control systems. Reliability can also be provided by an independent, redundant water supply 
which could be provided by water supply contracts with other utilities or by utilization of wells. 
Storage of a sufficient quantity of water can also provide reliability. 

This memorandum reviews and establishes the criteria for reliability of the physical facilities included 
with the concept considered for a long term water supply for Karegnondi Water Authority (KW A) 
customers. 

3.2 Proposed KWA Water Supply 

The proposed KW A Lake Huron Water Supply will supply water to its customers, including Sanilac 
County, Lapeer County, GCDC-WWS, and the City of Flint. The proposed KW A supply will deliver 
raw water to customers for local treatment and distribution. 

Figure 3.1 is a schematic showing the key components of the proposed KW A Lake Huron Water 
Supply. 

3.3 Demands 

It is assumed that the KW A will supply raw water to customers sufficient to meet the maximum day 
demands of the customers. It is assumed that water will be treated locally, with sufficient capacity to 
meet local maximum day demands. It is assumed that KW A customers will be responsible to provide 
sufficient local storage to meet peak hour demands. 

The proposed raw water reservoir and facilities before the reservoir will be designed for the 
maximum demand over a consecutive seven day period. The reservoir will provide seven days of 
water storage to allow up to a week for repairs or maintenance of either the proposed single intake or 
single Lake Huron Transmission pipeline. A review of records indicates that the maximum demand 
over a consecutive seven day period is about 94% of the maximum day demand. For this study, the 
maximum consecutive seven day demand is termed the 7 day maximum demand. 

Where twin pipelines are planned for redundancy, each will be designed so that together the pipelines 
have sufficient capacity to deliver the maximum day demand. However, each pipeline will be 
designed to provide "emergency demands" in the event that one of the pipelines must be removed 
from service for repairs or maintenance. For this study, emergency demands are assumed to be equal 
to 75% of the maximum day demand. Past experience indicates that maximum day demands can be 
reduced to this level through the use of outdoor water use restrictions. 
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Lake Huron Water Supply Study 

Figure 3.1: Lake Huron Water Supply 

9 MILES ± 

LEGEND 

RAW WAllER llRANSMISSION MAINS 

FINISHED WAllER 

EXISllNG, NOT IN PROJECT 

KWA FACIUTY 

LAPEER COUNTY FACIUTY 

• WORTH TV!f'/SANILI\C CO. FACIUTY 

GENESEE CO. FACIUTY 

• FUNT FACIUTY 

DWSD llRANS!AISSION 

5 !AILES ± 

NORTH 

LAPEER WTP 

PUMP STAllON 
{RPS) 

NOT TO SCALE 

Appendix 3 - Reliability Provisions 

LAKE 
PUMP STAllON 

(LHPS) 

F1~E 3-1 : LAKE t-I.I=ION WATER SlPPL Y SCHEMATIC 

Page 2 
02/23/09 



EPA-RS-20 15-0112990000069 

Lake Huron Water Supply Study Appendix 3 - Reliability Provisions 

3.4 Specific Reliability Provisions 

Key components of the proposed water supply studied are identified below, along with reliability 
provisions established for each. 

3.4.1 Intake 

A single intake is proposed. The intake will be designed to withstand the forces of wind, waves, 
water, ice, erosion, and shipping traffic. Provisions are to be provided to maintain reliable service 
throughout the range of conditions that might be encountered, such as frazil ice and zebra 
mussels. 

The intake design shall limit any required repairs or maintenance to be completed within a one 
week period. Upstream reservoir storage of at least seven days demand will be provided to allow 
for this. 

3.4.2 Lake Huron Pumping Station 

The Lake Huron Pumping Station (LHPS) will be designed with sufficient firm capacity to meet 
the 7-Day Maximum Demand. 

The LHPS will be designed to include raw water storage sufficient to meet the 7-Day Maximum 
Demand of Worth Township. 

Backup power for pumping is not provided since water can be supplied from the reservoir for 
periods of at least seven days, in the event of a power failure. Backup power will provided to 
maintain lighting, security, HV AC, control, and monitoring in the event of a local power failure. 

Primary pumping control will be via local PLC controller. 

3.4.3 Reservoir 

The reservoir will be designed to provide storage of raw water to meet the 7-Day Maximum 
Demand. 

3.4.4 Reservoir Pumping Station 

The Reservoir Pumping Station (RPS) will be designed to provide firm capacity to meet the 
maximum day demand ofKWA customers, below the pumping station. 

Backup power sufficient for pumping the 25 year maximum day demand (MDD) and to maintain 
lighting, security, HVAC, control, and monitoring will be provided for the RPS in the event of a 
local power failure. 

Primary pumping control will be via local PLC controller. 

3.4.5 North and South Transmission Mains 

Twin transmission pipelines will convey raw water from the RPS to the Genesee County WTP 
and to the Flint transmission main. Each pipeline (the North Transmission Main and the South 
Transmission Main) will be designed with capacity to deliver the emergency demand; together 
both pipelines have been planned with capacity for the 25 year MDD. 
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3.4.6 Flint Transmission Main 

The Flint Transmission Main has been planned with capacity for the 50 year MDD. 

Redundancy for the Flint Transmission Main will be provided by one or more of the following: 
o Flint's water system includes 57 million gallons of finished water storage. 
o The Flint WTP can draw raw water from the Flint River, in the event that the Flint 

Transmission Main is out of service. 
o The Genesee County and Flint finished water distribution systems will be interconnected, 

enabling treated water from Genesee County's WTP to be supplied to Flint water customers. 

3.4.7 Genesee County WTP 

Water treatment processes and facilities will be designed with sufficient firm capacity to 
continuously treat water to the established water quality at the maximum day demand. Firm 
capacity may be provided either through redundancy of specific units of equipment or processes 
or by providing a redundant group or train of all of the unit processes and equipment required to 
treat the water to the desired quality. 

Backup power sufficient for treating and pumping the maximum day demand and to maintain 
lighting, security, HV AC, control, and monitoring will be provided for the Genesee County WTP 
in the event of a local power failure. 

3.4.8 Flint WTP 

Water treatment processes and facilities will be designed with sufficient firm capacity to 
continuously treat water to the established water quality at the maximum day demand. Firm 
capacity may be provided either through redundancy of specific units of equipment or processes 
or by providing a redundant group or train of all of the unit processes and equipment required to 
treat the water to the desired quality. 

A second power supply from the electric utility provides backup power to operate all equipment, 
processes, and facilities at the city's WTP. 

3.4.9 Lapeer County Communities 

The cities of Lapeer and Imlay City, the Village of Almont, and Mayfield Township are presently 
supplied water from the Detroit Water and Sewerage Department (DWSD). Each community 
maintains one or more backup wells which are available to supply water in the event of a loss of 
supply from DWSD. For this study, it is assumed that each community will continue to rely upon 
their backup wells for reliability. 

3.4.10 Sanilac County (Worth Township) 

Pumping and water treatment equipment and processes will be designed to provide firm capacity 
to supply the maximum day demand. 

The LHPS will provide storage in excess of for the 7 day MDD of Worth Township, in the event 
the intake is out of service for repairs or maintenance. 

Backup power sufficient for treating and pumping the maximum day demand and to maintain 
lighting, security, HV AC, control, and monitoring will be provided for the Worth Township WTP 
in the event of a local power failure. 
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3.5 Other Alternatives for Reliability 

The concept studied is assumed to be independent from the DWSD supply which presently supplies 
water to many of the communities in the study area. Although the concept studied has been 
developed to provide suitable provisions for maintaining a reliable water supply, the existing DWSD 
facilities represent another alternative for reliability. The DWSD system is an independent supply 
with the ability to deliver the quantities of finished water necessary to provide backup of most 
components of the new Lake Huron supply being studied. 

To provide additional reliability for the new Lake Huron supply, the existing supply points from 
DWSD should be maintained and it will be necessary to negotiate a suitable contract with DWSD for 
backup supply. 

If a contract for mutual aid can be negotiated, the project cost for the new Lake Huron Water Supply 
can be reduced through the elimination of redundant facilities, provided for reliability. Potential cost 
reductions are presented in Appendix 15. 
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Appendix 4- Lake Huron Pumping Station and Intake 

4.1 -Intake 

Purpose 

This Technical Memorandum outlines the general design components of a raw water 
intake system for the proposed Lake Huron Water Supply for the Karegnondi Water 
Authority. The intake system maximum day design capacity is 200 MGD and 83 MGD 
for minimum day demand, based on the ratios for the projected 50 year water system 
demands. The projected 50 year maximum day demand is 103.8 MGD to be supplied 
from Lake Huron to the raw water storage reservoir. It is common practice to increase 
the capacity of intake facilities because of cost, difficult construction, and to allow for 
potential growth. Therefore the crib, intake pipeline and pump station shorewell have 
been planned with two times the 50 year projected demand. 

4.1.1 - Structure Location 

4.1.1.1 - Sounding and Subsurface Investigation 

Soundings from the shore line to the easterly limits of the shipping lanes, about 21,000 
feet east of the Lake Huron shore, were performed by Hennessey Engineers, Inc., to 
establish lake bottom elevations (contours) along the proposed intake conduit route. 
Generally, the lake bottom, along the proposed conduit route, has a mild bottom slope of 
approximately 1.63 feet per 1000 feet. 

At this time, geotechnical studies of the lake bottom along the proposed route have not 
been performed for this conceptual design. Two shore borings were performed in 2005 
and the results of these soil borings were included in a geotechnical report titled 
"Genesee County Raw Water Intake - Lake Shore Pumping Station - Phase 1 Subphase 
A" as prepared by Hanson Engineering, P.C., dated May 13, 2005. Soil boring data from 
1962 have also been reviewed as part of this work. 

Based on the existing geotechnical information, it appears the intake conduit from the 
lakeshore to the crib can be constructed by the open cut method using conventional 
excavation means. The soil materials at the open-cut elevations consist of primarily stiff 
gray clay with some fine sand. Discussions with excavating contractors from 
southeastern Michigan indicated this work could be performed using long-stick backhoe 
or dredge line if large boulders are anticipated. 

However, prior to making a final decision on whether the intake conduit can be installed 
by open-cut or if tunneling is required, additional geotechnical investigations must be 
performed along the offshore alignment. The findings of the offshore subsurface 
geotechnical investigation must take into account the following: 

1) The soils are acceptable for open-cut construction. 
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2) The levels of pollutant parameters are acceptable and are believed to be of 
no environmental concern with regard to open water dredging activity. 

3) The necessary soil/rock properties that would be required to design the 
tunnel if open cut method is not feasible. 

4.1.1.2 - Potential Ice Formation 

The most frequent operational problem experienced with intakes in the Great Lakes is 
associated with the formation of ice, which reduces the hydraulic capacity of the facilities. 
Temporary shut down of the intake facility has been known to transpire as a direct result 
of ice formation on and/or inside the intake system. 

Great Lakes experience indicates that location and design features of submerged 
intakes can alleviate intake-icing problems. However, the problems may occur despite all 
precautions. It is common knowledge that the major ice formations of interest are 
characterized as sheet ice and frazil ice. Sheet ice, which forms on the lake surface, will 
act as a shield to heat transfer and protect the water intake. Sheet ice is not expected to 
be a problem at the proposed intake site due to the water depth that is available. 

Frazil ice formation is a common phenomenon adversely affecting water intakes on the 
Great Lakes. Frazil ice crystals are known to form when the lake water is cooled below 
32°F. The phenomenon requires conditions of turbulence within the super cool water 
mass created either by currents, wind action or from withdrawing water at rates, which 
create critical velocities. Formation conditions are characterized by winds at 
approximately 10 miles per hour, clear skies contributing to high heat transfer rates for 
the water mass, air temperature below 19°F, water temperatures less than 32°F, and 
heat loss gradient of approximately 0.01 °F per hour. In the active state of formation the 
crystals agglomerate into spongy masses, or slush ice, which have the capacity to 
adhere to surfaces. The formation and accretion processes are accelerated in the 
presence of materials of high thermal conductivity, such as steel, which will act to absorb 
the latent heat released during the ice formation process. 

Frazil ice and the resulting anchor ice formations on an intake structure are closely 
related to heat conduction, convection, and radiation of intake structure materials and 
entrance velocity. For that reason, the intake structure should be constructed of a 
material with low thermal conductivity such as wood, concrete, plastics or plastic covered 
steel in preference to plain steel to prevent the water from becoming super cooled and 
forming frazil ice. Water passages/openings should be designed so that the entrance 
velocity does not exceed 0.25 foot per second during the winter conditions. 

4.1.1.3 - Lake Currents 

The United States Department of Commerce's National Oceanic and Atmospheric 
Administration and Ontario Department of Lands and Forests have conducted several 
investigations on water currents in Lake Huron in conjunction with the University of 
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Michigan. From these reports, it is apparent there is a constant supply of changing water 
to the vicinity of the proposed intake structure from Lake Michigan and Lake Superior. 
The dominant surface water flow patterns by-pass Saginaw Bay and the peninsula. 

4.1.1.4 - Shipping Channel and Freighter Drafts 

During the previous evaluations of the proposed intake conduit route crib location, two 
items were discovered that warranted further investigation. These items were: 1) 
location of the easterly limit of the up bound shipping lane would put the intake crib in a 
shipping lane route and 2) if the intake is located in the shipping lane, then the ship's 
draft must be taken into account. 

In an effort to evaluate these concerns, a meeting was held with the following individuals 
to ascertain what information may be available on these issues. The record information 
on this meeting is provided as follows. 

''After researching and conversations with the Port Huron Lake Pilots 
Association, Mr. Bob Lafean (retired U.S.C.G. and former commander of 
the Port Huron facility) and Mr. Rick Harkins (Vice President-Operations, 
Lake Carrier's Association), the following information was obtained about 
the above referenced subjects: 

The Upbound and Down bound courses as shown on the N. O.A.A. National 
Charts for lower Lake Huron are the recommended courses by both the 
US. and Canadian Lake Carrier's Association. Although most freighters 
attempt to stay on the course lines, there is nothing "cast in stone" which 
would mandate staying even within a reasonable distance each side of the 
shown courses. Obviously, wind and weather conditions sometimes will 
dictate routes upbound and down bound. It was also noted that some of the 
older and more experienced Great Lakes Captains navigate based on their 
experience more so than trusting their navigation equipment. Both Mr. 
Lafean and Mr. Harkins pointed out that regardless of where we were 
(except in the coastal shallow waters), there is not an area or zone where 
we could locate which would not have potential of a freighter over top of the 
intake. Our planned intake area is not a normal zone for anchoring. 
However, should a ship be in distress, anchorage could occur. 

The Lake Carrier's Association states that the freighters on the Great 
Lakes draft between 26 and 28 feet below existing water level, which is 
consistent from Mr. Lafean and the Lake Pilots Association. US. flagged 
freighters on the Great Lakes range in length from 383 to 1,013.5 feet and 
there is not a correlation between length and draft depth. The primary 
cargo within the Great Lakes system is iron ore, stone and coal as well as 
smaller volumes of cement, salt, sand, grain and liquid-bulk products. 
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Based on the preceding and for purposes for this technical memorandum, the following 
parameters were used for locating the intake: 

1) Depth - Minimum of 30 feet from lake surface to top of crib to account for 
ship draft. 

2) Distance from shore - Less than four miles since the shipping lanes are 
recommended and not mandatory. 

4.1.1.5 - Quality of Lake Huron Water Supply 

Water quality sampling was conducted on September 15, 2004, November 9, 2004 and 
May 19, 2005, at two and three-mile locations from the shore, to determine the quality of 
Lake Huron water for the proposed raw water intake structure. Both sites were sampled 
three times in order to represent seasonal variations in the lake. At each site, the water 
was sampled at approximately eight feet from the bottom and eight feet below the 
surface. NAD83 Geographic coordinates of the sites are provided in Table 4 -1. 

Table 4- 1 

Location Latitude Longitude State Plane (N) State Plane (E) 

Site 1 - Two Miles 43° 1 0' 24.2062" 82° 27' 53.5531" 615,654.02 13,630,615.18 

Site 2 - Three Miles 43° 1 0' 27 .2213" 82° 26' 32.6820" 616,005.33 13,636,598.93 

The water quality data obtained from the sampling program indicated the following: 

1) small seasonal variability in the measured physical/chemical parameters 

2) small physical/chemical variability between the two sites 

3) small physical/chemical variability with water depth 

4) no measured contaminants exceeding the USEPA SDWA MCLs 

5) no physical/chemical characteristics which would indicate water that is 
especially difficult to treat 

6) quality is consistent with historical records from DWSD, Lexington and 
Saginaw-Midland Municipal Water Supply Corporation 

7) excellent water quality source 
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In conclusion, no observed physical/chemical characteristics at either site, at either 
depth, or over any season, would require any special attention in the treatment design 
process. 

4.1.2 - Type of Intake Structure 

At this time a single inlet structure is proposed to be located so as to minimize lake 
bottom sand ingested and ice formation. Experience has shown to reduce the potential 
of ice formation on an intake structure is to minimize the transport of ice into the intake 
by strong inlet velocity near the inlet. Therefore, an inlet structure with as large port 
openings will be designed to provide inlet velocities 0.25 foot per second or less, under 
anticipated winter water demand, to minimize potential interference from anchor ice 
formation due to frazil ice. 

The inlet structure is proposed to be constructed of wood, to discourage the formation of 
ice on its surface. Timber is the most common construction material as the low thermal 
conductivity of wood is a valuable characteristic in avoiding ice formations, which may 
interfere with intake capacity. 

Several lake intakes along the west shore of Lake Michigan do not utilize timber intake 
structures. The cities of Racine, Wisconsin; Green Bay, Wisconsin and Evanston, 
Illinois, Gary, Indiana, Sheboygan, Wisconsin for example, have hydraulically balanced 
lake intakes cones. They consist of inlet cones, equally spaced connected to a cross at 
the inlet end of the intake conduit. Each inlet is equidistant from the terminating cross 
and, therefore, provides equal head loss and equal entry velocity, thereby eliminating an 
unbalance in inlet conditions. These types of inlets require grating to protect the inlets 
from debris. Icing problems have been experienced probably due to high winter water 
demand relative to the maximum design quantities and/or because they are located in 
relatively shallow waters. Lake bottom sediments, such as sand accumulation have 
been recorded at the bottom of the vertical intake pipe, probably due to significant 
movement of sand and silt near the intake ports. 

The type of intake structure design proven to be the most successful for continuous 
day-to-day operation in the Great Lakes is the wood crib type structure. These types of 
inlet structures have peripheral multi-inlet ports, which allow the water to enter the 
structure at low velocities and accelerate slowly towards a central inlet connected to the 
intake shaft. The proposed inlet structure will most likely be an eight-sided shaped 
structure for economy in construction. The inlet ports will be located approximately 10 
feet above lake bottom to minimize the entrance of sediments. The size of these inlet 
ports will be controlled so the inlet velocity will be 0.25 fps for winter flows and 0.5 fps 
for summer flows. The largest area required to meet both conditions will determine the 
inlet port size. A crib designed for 200 MGD maximum flow and for 83 MGD minimum 
flow will be 80 feet by 80 feet in size. 
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The proposed inlet structure would be built on shore of mainly 12" by 12", No. 1 
Structural, RC, Heavy, Douglas Fir timbers, bolted together and designed to be floated 
to the site before setting over the intake shaft. Its design should be that it would have 
slight buoyancy; the freeboard above the water should desirably be small so as to 
facilitate towing to position with a minimum of wind and wave interference. 

Once at the site, the intake structure would be lowered to its final position weighted, with 
concrete and crushed rock, and firmly bedded on a crushed stone mat on the lake 
bottom and directly above the intake shaft. Blocks of concrete or rock of varying sizes 
will surround the intake structure. The structure would surround a bell-mouth pipe, 
which is connected to the intake conduit. 

There is little practical data on the impact of waves relative to the generation of forces, 
such as lakebed shear and frictional dissipation, on submerged structures. However the 
data does indicate that the crib would be subjected to hydrodynamic forces created by 
wave influence and currents estimated at between 0.2 to 0.5 feet per second. Based 
on experience with intake structures, as proposed herewith, it is not anticipated that 
these forces would be significant in relation to the mass of a wooden intake structure 
with concrete and stone ballast and surrounded by concrete blocks and armor rock. The 
crib should be designed for a wave of 25 to 30 feet with a return period of 1 00 years. 
The maximum horizontal velocities of the oscillating motion just above the lake bottom 
will be between five and six feet per second during this design wave. According to tests 
conducted at the U.S. Waterways Experiment Station on rubble mound breakers, 
stones placed on a 2 to 1 slope will need to weigh only about ten pounds to resist these 
velocities. It is proposed to use rubble containing a variety of sizes to avoid large 
interstitial spaces and thus prevent high velocities from penetrating the mound to the 
structure. If the stones were of a nearly uniform size, sand would leach out from under 
the crib. Horizontal forces on the walls, projecting five feet above the lake bottom, will 
primarily be the drag type. The magnitude of the force will be about 500 pounds per foot 
of length. This value represents the most extreme assumptions as to a drag coefficient. 
The proposed intake structure would have a dead weight and protective ballast of 
approximately 1800 tons. 

4.1.3 - Capacity of the Intake Conduit 

Intake conduit capacity should be provided for the maximum demand for the design 
selected period and this capacity should be available at the recorded lowest lake water 
level of 576.05 IGLD 85 (Mar. 1964 ). 

The capacity of the intake is determined by its allowable draw-down which will occur at 
the shore shaft or pump suction well. General practice is to design intakes with an 
allowable draw-down in the range of 15 to 20 feet. This maximum draw-down allows for 
the construction of a shore shaft or pump suction well without an excessively deep 
excavation. The depth of the shore shaft or pump suction well must be deep enough to 
provide for the intake draw-down and the proper submergence on the pumping 
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equipment. The usual required submergence is in the range of at least 1 0 feet over 
pumping equipment suction in order to avoid cavitation. 

Standard practice of design for water transmission conduits is to use a design friction 
factor of 'C' of approximately 120. While it is specifically understood that commercially 
manufactured pipe will have an effective 'C' value of approximately 140 or better, 
prudent design and regulatory requirements generally recommend a lower value to 
allow for reduction to deposits on the pipe wall. Frequent testing on a number of intakes 
located on the Great Lakes have shown effective 'C' values of 125 to 136 after 50+ 
years of service. Based on this information, a design 'C' value of 120 is recommended 
for this project. One issue that has a direct effect on the hydraulic capacity of the 
pipeline is the infestation of zebra mussels. 

4.1.4 - Zebra Mussels 

4.1.4.1 - General 

Since their initial invasion around 1986, zebra mussels have caused havoc for water 
intakes on the Great Lakes. Many water utilities spent hundreds of thousands of dollars 
in the early 1990's to retrofit their intake facilities to prevent their colonization by these 
small mollusks. 

A zebra mussel infestation affects flow through an intake in two ways. First, the 
presence of the zebra mussels creates a rougher interior pipe surface, increasing the 
hydraulic friction. Secondly, the growth of the zebra mussel layer reduces the flow area 
of the conduit. Even if the zebra mussels are dead, their shells generally remain firmly 
attached to the substrate for many years. 

The apparent Hazen-Williams "C" factors have been back-calculated from testing 
performed on existing intakes. As would be expected, the initial "C" factors for the 
intake pipelines are approximately 140. This equates to an average surface rougosity 
of 0.0005 feet. As calculated, this apparent "C" value drops to approximately 90 over 
the first two years of infestation. This represents a reduction in intake capacity to 
approximately 70% of the initial capacity. Over a period in excess of ten years the 
intake pipeline "C" value would be expected to stabilize at a value of approximately 60. 
This would represent a capacity of less than 40% of the initial capacity. 

4.1.4.2- Preventive Zebra Mussel Control Systems 

An alternative to accepting zebra mussel infestation and suffering the consequent 
degradation in flow capacity is the installation of some type of zebra mussel 
control/discouragement system. To date, no universally accepted Zebra Mussel control 
method has been identified. Although numerous control methods have been installed, 
tested, and proven effective, many are limited in applicability by the physical 
arrangement of potable water intake systems. The methods that are physically 
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adaptable, also must not impart any toxic or aesthetic effects that are not easily 
reversible by the normal water treatment process. 

Application of chemicals at the intake has been the most popular zebra mussel control 
technique among potable water utilities. Numerous chemicals have been tested for this 
purpose, although only a few have been utilized in actual practice. Generally the 
chemical is applied through a solution pipe installed within or adjacent to the intake 
pipeline, which connects the onshore chemical feed facilities with diffusers installed at 
the lake bottom intake structure. The diffusers are normally situated so that all applied 
chemical is drawn into the intake with the inflowing water, and none escapes into the 
lake. The following paragraphs describe a number of chemicals that have proven 
beneficial for zebra mussel control. 

Chlorination has been found to be an effective control technique. One advantage of 
chlorine is that it is a standard waterworks chemical, its use is widespread and one of 
the most acceptable of the available chemicals. Further, at some point in the treatment 
process, chlorination will be performed. Chlorination has the additional advantage that 
a blanket USEPA/Corps of Engineers permit exists for its use to control zebra mussels. 
Use of any other chemical would require an individual permit review. Also, chlorine will 
assist in the control of algae in the lake conduit and help maintain the "C" values. 

Permanganate has been found to be effective in controlling zebra mussels. Early testing 
suggested that unacceptably high doses of permanganate were required to kill zebra 
mussels. However, field trials have shown that dosages of 0.25 to 0.35 mg/1 prevent 
infestation. It is assumed that even though these dosages do not kill the mussels, they 
make the environment sufficiently disagreeable that the mussels choose not to settle. 
Permanganate does not produce regulated disinfection byproducts. This chemical is 
more expensive compared to either chlorine or sodium hypochlorite, but the lower 
dosage requirement partially compensates for that cost difference. A disadvantage in 
choosing potassium permanganate is that it is both a hazardous chemical and a fire 
hazard. Problems arise with the disposal of the empty drums and also extreme care is 
needed in the handling and transporting of this chemical. However, these problems 
have, to a large extent, been eliminated by the production of liquid sodium 
permanganate. And like chlorine, sodium permanganate will control algae and maintain 
pipeline "C" factors. 

4.1.4.3- Recommended Zebra Mussel Control System 

Taking into account chemical costs, system maintenance and handling issues, the most 
viable and cost-effective option is a zebra mussel control system utilizing chemical 
application of sodium permanganate. 

Chemical solution would be conveyed to the intake structure through polyethylene pipes 
installed within the proposed intake conduit. The installed pipelines would consist of two 
polyethylene pipelines; one chemical line would be used to convey chemical solution 
while the other would serve as a spare. 
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At the intake structure, diffusers of the multiple orifice type would be installed along the 
inner and outer lips of the peripheral intake ports. Applied chemical solution would be 
continuously drawn down into the intake bell mouth and spillage of chemical solution 
into the waters surrounding the intake exterior should not occur. In the event the Lake 
Huron Pumping Station discontinues pumping, the chemical feed pumps would 
automatically stop pumping, therefore the selected chemical would not be introduced 
into the surrounding waters. 

4.1.5 - Proposed Intake Structure 

4.1.5.1 - General 

Numerous factors must be considered in the selection of the proposed location as well 
as design and configuration of the lake intake structure. Of these the most significant 
are: 1) capital expenditures, 2) water quality, and 3) operation and maintenance. 

The lake intake structure should be placed in as deep of water as economically 
justifiable. This is based on the principle that the main source of lake pollution is 
normally from the shore. A deep-water intake far away from the shore will provide water 
with higher quality, thus is less expensive to treat. In addition, at such a location, the 
depth of sand and silt deposit would be less and therefore less likely to have significant 
impact on the intake structure or interfere with the operation of the intake. Furthermore, 
such an area has the potential for lowest concentration of frazil ice. 

Previous studies on existing intakes in the Great Lakes area reported that the dividing 
line between frequent and infrequent ice stoppages in the Great Lakes, particularly in 
Lakes Michigan and Huron, appears to be at submergence between 30 and 40 feet. In 
all cases, where the surface water was frozen, intakes were free from ice problems. In 
most cases where the water depth to the top of the crib inlets was less than thirty (30) 
feet, frazil and/or anchor ice had created operating difficulties during some seasons 
under certain extreme weather conditions. In all cases where the depth equaled or 
exceeded forty (40) feet, cribs were operated without ice stoppages. 

Based on the considerations of the factors discussed above, the most desirable location 
for the proposed intake structure would be in the deepest available section of the lake 
bottom at elevation 530 (IGLD 85) in 46 feet of water and still be outside the designated 
shipping lane. However, due to the significant increase in capital expenditures that 
would be required, it is recommended to select a location closer to shore. 

The recommended location for the intake structure would be approximately 17,000 feet 
from shore in a section of the lake with a relatively flat bottom at approximate elevation 
536 (IGLD 85) in 40 feet of water. 
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A single submerged intake structure with multi-inlets and peripheral ports would be set 
at about ten (1 0) feet above lake bottom to avoid possible poorer quality water and to 
reduce the prospect of drawing water affected by re-suspension of lake sediments by 
wave action. The expected water depth over the intake structure would be 
approximately thirty (30) feet. At this depth, interference with pleasure boats or 
commercial ships that may stray from the designated shipping lanes should not be a 
problem. However, potential frazil ice problems should be anticipated. 

Several methods have been known to be successful in mitigating ice formations at 
various intakes in the Great Lakes. For example: 

1) Stop pumping or at least reduce the withdrawal rate until ice melts, or 

2) Send divers to brake-up the ice formation, or 

3) Back flush the intake system from a designated water storage facility. 

All of these are viable solutions. If the intake structure cannot be located with at least 
40 feet of water over the crib, a back-up plan should be in place in the event of ice 
problems. Back flushing of the intake system by pumping or use of water stored in 
elevated tanks or reservoirs is a frequently used procedure, however, it is not 
consistently successful and it wastes water. It has sometimes been possible to clear 
partially clogged intake ports by a method termed "control drawdown", which involves 
throttling the intake-well pumps and maintaining reduced intake flow. Under some 
conditions this flow may be sufficient to erode ice bridges at the ports and restore intake 
capacity. 

4.1.5.2 - Intake Conduit 

As previously discussed, there are two methods available for installing an intake 
conduit, open cut or tunneling. For this project, three alternatives are available, 
including, 1) open cut, 2) soft ground tunnel and 3) rock tunnel. In order to make a final 
determination on the most cost effective method of installation, geotechnical borings 
must be made into the lake bottom at several locations along the proposed route to 
obtain samples for laboratory testing and analysis. Engineering properties of the 
materials encountered will then used to analyze the various options. As previously 
discussed, the preliminary geotechnical investigation of the soil conditions encountered 
in the 2005 shore borings and the 1962 data, indicate that open cut construction is 
feasible. However, this assumes that the soil conditions of the lake bottom are 
consistent with the existing information. 

4.1.5.2.1 - Open Cut Method 

Assuming the lake bottom is favorable for open cut construction, from the shoreline to 
the shore shaft the ground is approximately twenty feet above lake level. Open trench 
construction would be very deep and would destroy a substantial area of highly 
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desirable lakefront property. It is proposed, as an alternative to open cut construction, to 
construct the intake conduit in a tunnel from the shoreline to the shore shaft, thereby, 
avoiding damaging the existing surface. 

The intake conduit, which extends from the lake intake crib to the shore, is proposed to 
be built on a grade following the natural slope of the lake bottom but avoid constructing 
any high points in the conduit. Because of the dissolved gases in the lake water, if there 
is a high point in the line it could possibly cause a partial blockage and thereby reduce 
the capacity of the intake conduit. 

For open cut installation, the general practice is to construct the intake conduit in a 
trench along the lake bottom and to provide approximately four feet of cover over the 
pipeline. Soil permitting, it is proposed to install the pipe in open trench with a minimum 
cover of four feet. The total volume of trench excavation will be influenced by the 
geotechnical investigative results. Depending on trench conditions, foundation blocking 
with timber sills and chocks may be required for the installation to set the grade of the 
conduit. Granular material, such as pea gravel, will be used for bedding and backfilling 
along the pipeline from the trench bottom to one foot above the top of the conduit. 
Suitable excavated material would be used to fill the remaining portions of the trench up 
to the existing lake bottom level and for protection the trench is then covered with 
approximately two feet of rock. 

As previously indicated, the erosive forces beyond the breaker zone (lakeward) will only 
be those resulting from velocities between five and six feet per second. Stones 
weighing a minimum of about ten pounds will be placed in this area to resist these 
velocities. Much more severe conditions will occur in the breaker zone. In this zone, 
water velocities become very large and the turbulence created by the breaking waves is 
exceedingly violent. Waves break at depths equal to or somewhat greater than the 
height of the breakers. If it is assumed that breakers as high as 14 feet will occur, then 
the breaker zone may extend out to a depth of 20 feet. In the region of water depths 
varying from 0 feet to 20 feet, the stone ditch cover may then have to be made up of 
stones weighing from 1000 to 1500 pounds each. 

4.1.5.2.2 - Tunnel Method 

If the soil conditions are such the intake conduit cannot be constructed using an open 
cut method, then the intake conduit will be constructed as a tunnel. Additional 
information will be presented on the installation by tunneling once the geotechnical 
testing is performed. 

4.1.5.2.2.1 - Soft Ground Tunnel 

For the soft ground tunnel option there are a number of technical issues that must be 
addressed in order to construct the tunnel. To maintain an adequate depth below the 
lake bottom, the tunnel elevation must be below elevation 520. The soils encountered 
at this depth in the shore borings consist of glacial till which contains silty clays, silty 
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sands, fine to medium sands, gravel and sand mixtures and boulders. Due to the 
granular nature of these materials, groundwater control must be provided. While all of 
these issues can be addressed, the mitigation methods are expensive and the potential 
for problems and failures during the tunneling operations are high. These issues are 
discussed in more detail in the Hanson report. Based on these findings and unless 
different geotechnical conditions are encountered during the lake borings, it is 
recommended that the soft ground tunnel option be eliminated from further 
consideration. 

4.1.5.2.2.2 - Rock Tunnel 

If tunneling is required, based on the findings from the geotechnical investigations from 
the shore borings, then tunnel construction in the shale is recommended. The elevation 
of the rock tunnel would be located approximately 170 feet below boring grade. At this 
elevation, a sufficient thickness of rock will be present to mitigate poor rock quality and 
potential groundwater issues. As discussed in more detail in the Hanson report, the 
strength and hardness of the shale indicated the rock is favorable for typical tunnel 
construction and no adverse impacts to the tunnel construction are expected. 

It is a known fact this shale contains differing levels of methane gas and that during the 
construction of the DWSD Port Huron intake a deadly explosion occurred. Based on 
discussions with a tunneling contractor from southeast Michigan, the use of modern 
closed faced tunnel boring machines, equipped with a gas monitoring system and 
automatic shutdowns devices, greatly improves safety during the tunnel operations. In 
addition, it is recommended that a single pass, segmented concrete liner be installed as 
the tunnel construction progresses to mitigate gas permeation from the exposed rock 
face. However, cost impacts associated with gaseous conditions increase as the levels 
of gas increase. Based on the preceding, the rock tunnel option should only be 
considered if the soil conditions preclude the open cut method. 

4.1.5.3- Available Pipe Materials 

For the open cut construction, the two most suitable materials for the large diameter 
pipeline, as anticipated for this project, would be prestressed concrete cylinder pressure 
pipe and steel pipe. 

The joints for the two pipe materials considered would be subaqueous joints consisting 
of steel spigot and bell ring and a rubber gasket with a joint assembly harness system. 
A rubber gasket would seal the joints so that the joint will remain tight under all 
conditions of service, including slight movement due to expansion, contraction and 
normal settlement. 

Each length of pipe would be provided with bell and spigot ends formed by steel joint 
rings securely fastened in the pipe wall. Portions of the joints rings, which are exposed 
after the pipe is manufactured, will be protected from corrosion by an epoxy coating. 
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Prestressed concrete cylinder pressure pipe is a composite structure that consists of the 
following principal elements: concrete core, steel cylinder and joint rings, high tensile 
wire and cements mortar lining. The concrete and steel cylinder core is prestressed by 
helically wrapping a high strength steel wire under tension. This wire is then covered 
with a cement mortar coating. The current AWWA standards for prestressed concrete 
cylinder pipe are C301 and C304 and Manual M9 for design. 

For prestressed concrete cylinder pressure pipe mortar coating provides a practical 
method of physical and chemical protection for the steel reinforcement and the 
prestressing wire. Additional protective, including epoxy paints and PVC sheet, are 
available but these measures are not considered necessary for the proposed project. 

Steel pipe is produced by forming a steel cylinder either spirally from coils or 
circumferentially from plates. The current AWWA standard for steel water pipe is C200 
and Manual M11 for design. 

There are several coating and lining options for steel pipe installed in a sub-aqueous 
environment. It is recommended use an AWWA C222 polyurethane coating for the pipe 
with an abrasion resistant ceramic epoxy lining complying with AWWA C210 and NSF 
61. 

4.1.5.4 - Intake Conduit Size 

Based on the preceding with a flow of 200 MGD and limiting the headloss to 15 feet at a 
design "C" value of 120, the intake pipeline diameter will be 1 02". If 20 feet of headloss 
is allowed then the intake pipe size can be reduced to 96". The savings in pipeline cost 
will more than offset the additional excavation and caisson costs for the shore well, see 
Figure 4-1. Access manholes should be provided at approximately 1,500 feet intervals 
along the length of the conduit to facilitate inspection and maintenance of the intake 
system. 

4.1.6- Intake Conclusions and Recommendations 

Based on the proceeding, the following conclusions and recommendations are 
presented for your consideration: 

1) Water quality testing results indicate that the proposed location for the crib 
will provide an excellent source of water that can be treated economically. 

2) The preliminary geotechnical studies show that open cut installation is 
feasible. 

3) For a 200 MGD required flow the recommended nominal pipeline diameter 
inches is 96 inches. 
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4) A timber crib is recommended with an approximate size of 80 feet by 80 
feet. 

5) The crib should be located at pipeline station 170+00 in about 40 feet of 
water depth. 

6) Zebra Mussel control system piping should be installed during initial 
construction even if the chemical feed systems is not required/installed 
during initial construction. 

7) A back flushing frazil ice mitigation system should be included. 

8) Geotechnical evaluations of the lake sediments should be performed to 
finalize the pipeline installation method. 

9) Sufficient time should be allotted for the necessary permitting process and 
construction details will have to be coordinated with the various agencies. 

4.2- Lake Huron Pumping Station 

4.2.1 - General 

The purpose of this section is to provide conclusions and recommendations for the 
layout and configuration of the Lake Huron Pumping Station. For the preparation of this 
Technical Memorandum, certain assumptions have been made in conjunction with staff 
and data supplied by other consultants. These assumptions include: 

1) Design shorewell and structure foundations for capacity of 200 MGD. 

2) Super structures and water storage reservoirs are sized for 104 MGD. 

3) Installed pumping equipment will provide a firm rated capacity of 7 4 MGD 

4) Discharge pipeline diameter of 72 inches and approximately 37 miles in 
length. 

5) Pipeline will discharge into a raw water storage reservoir with a fixed 
discharge head elevation of 880 feet. 

6) Minimum water surface elevation of 576 feet for Lake Huron. 

7) Constant speed pumps would be used and only if necessary evaluate 
variable frequency drives (VFDs ). 
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4.2.2 - Evaluation of Pump Station Location 

GCDC-DWWS purchased approximately 230+ acres of property located west of Lake 
Shore Drive and north of Fisher Road in Sanilac County, Michigan for the purposes of 
locating a raw water delivery system. The DWWS also owns property to the east of 
Lake Shore Drive that extends from the east right-of-way of Lake Shore Drive to the 
shore of Lake Huron. This parcel of property, with a width of about 337 feet, provides 
access to the lake for the intake conduit. The centerline of the proposed intake conduit 
is located in the center of the east parcel which is approximately 1 ,300 feet north of the 
intersection of Lake Shore Drive and north of Fisher Road. 

In general, the east property gently slopes from west to east from the road right-of-way 
at an elevation of 605 feet for approximately 480 feet to an elevation of 594 feet. At this 
point the grade drops rapidly to the shore of Lake Huron with a water surface elevation 
of about 578± feet. It is our understanding that the intended purpose for this piece of 
property is strictly limited to the installation of the intake pipeline and that no above 
ground structures/facilities will be located east of Lake Shore Drive. 

The west parcel is located north of Fisher Road and east of Lake Shore Drive extending 
west to St. Clair Road. A creek passes through the eastern section of the property 
approximately 600 feet west of Lake Shore Drive along the proposed intake conduit 
centerline. 

Generally, the eastern portion of the west parcel (Site) slopes gently east to west over 
an approximate distance of 600 feet from Lake Shore Drive at an elevation of 605 feet 
to the creek bank at an elevation of about 595 feet. The Site has sufficient area to 
locate the pumping station; however one limiting concern is the potential for flooding 
along the creek. Numerous attempts were made to obtain flood elevations for this 
section of the creek, but none of the attempts were successful. While the pump station 
floor elevation can been set above the Fisher Road elevation at the creek to avoid 
potential flooding issues, there may be potential regulatory impact if the flood plain is 
impacted due to fill requirements. 

The Site offers several advantages, primarily its close proximity to Lake Shore Drive, 
which reduces access cost and the short distance for the intake conduit connection. 
However, there are several distinct disadvantages, other than the potential flood issue, 
to locating the pumping station on this Site. Due to the existing topography, the site will 
not yield sufficient material to balance the cut and fill, therefore requiring a significant 
quantity of select backfill delivered to the site. A non-technical issue that the KWA staff 
may wish to consider is the aesthetics of locating the pumping station along Lake Shore 
Drive. The height of the structures will be an imposing view which may result in a 
negative public reaction. While decorative landscaping and architectural treatments will 
mitigate the appearance issues, the structure height cannot be addressed by these 
approaches. 
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4.2.2 - Pump Station Design Concept 

4.2.2.1 - General Concepts 

The design of the pumping station is largely based on the type of pumping equipment 
that is selected. For this type of pumping station there are two types of pumps that can 
be used, specifically vertical turbine and split case centrifugal pumps. As would be 
anticipated, there are trade-offs in the design based on the selected pumps. These 
trades-offs included capital costs, operation and maintenance costs and system 
reliability. The decision on which type of pump to use should focus on the owner's 
preference and the staff's ability to operate and maintain the equipment. Regardless of 
the type of equipment selected, the final design and selection of the pumping equipment 
must include a detailed evaluation of the total life cycle cost. The operation of pumps is 
sensitive to the cost of electrical power, therefore, minor differences in the "wire to 
water" efficiencies of competing manufacturers becomes large differential cost when 
evaluated over the long useful life of this equipment. 

Obviously, the design of a pumping station involves many other issues other than the 
selection of the pumping equipment. These issues include locating the pump suction 
with sufficient submergence below operating water level surface, redundancy of 
operation to allow for planned or emergency maintenance, suction piping and sump 
design in accordance with the Hydraulic Institute standards, transient mitigation and 
control, the hydraulics of the discharge piping, and control system. 

During the course of the 2005 study, numerous pump station configurations with vertical 
turbine, horizontal split-case centrifugal and vertically mounted split-case centrifugal 
pumps were developed and discussed. These discussions resulted in a conceptual 
design that included the use of a shorewell as a low lift pump wetwell, vertical turbine 
low lift pumps discharging into two raw water reservoirs and horizontal split-case 
centrifugal pumps for high service pumping. Figure 4-2 shows the hydraulic profile of 
the proposed pumping station. The following sections will further describe the 
conceptual design. 

4.2.2.2 - Shorewell and Low Lift Pumps 

As part of the construction of the intake conduit tunnel, from the pumping station site 
toward the lake, a shaft will be required to initiate the boring operation with the tunnel 
boring machine. In lieu of constructing a temporary shaft, it is recommended to 
construct a permanent shaft that will serve as a shorewell and be incorporated into the 
pumping station design. While the diameter of this permanent shaft will be larger than 
that necessary for the tunneling operation, the resulting cost savings should be 
considered. 

This shorewell will serve other purposes besides as a suction well for the low lift pumps. 
The structure will house the traveling screens to protect the system from debris and fish. 
Also, the valve to isolate the intake conduit and crib would also be housed at this 
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location. This structure will be divided into two parallel trains to allow for periodic 
maintenance and will also contain the piping and valves for backflushing the intake. 

An additional feature is this shorewell must be designed to dissipate surges which can 
occur in the intake conduit if the flow of water is suddenly stopped. This may happen 
during a power loss or when the low lift pumps are shut-down. The shorewell or pump 
suction well will require an attached retention basin which will allow the surge to 
dissipate into the retention basin and then returned back into the shorewell by gravity. 

As covered in the intake section of this report, the depth of this structure must account 
for the low lake level, the headless in the intake conduit and also provide sufficient 
submergence on the pumps to prevent cavitation and/or vortexing. Using a low lake 
level of elevation 576 with 20 feet of allowable headless in the intake piping, and three 
feet of headless across the traveling screens results in a operational water surface 
elevation of 553 feet. Allowing for 10 feet of submergence over the pumps bowls, pump 
length and appropriate distance from the pump suction bell to the floor will establish a 
base slab elevation of approximately 535 feet. Using a ground floor slab elevation of 
602, the depth of this structure is approximately 67 feet. This depth may be modified 
depending on final design and equipment selection. 

In order to provide sufficient room for the pumps, traveling screens, backflushing 
system, surge protection and the intake isolation valve, the inside diameter of the 
shorewell will be approximately 76 feet. It is proposed to construct the shaft as a 
concrete caisson. Obviously, there is insufficient geotechnical information to complete 
the design of this structure. However, based on current information, it is estimated that 
the structure walls will be about four feet in thickness. 

The low lift pump station would be constructed on top of the shorewell at 602 feet. This 
station would house three vertical turbine pumps, each with a nominal capacity of 37 
MGD@ 85 feet TDH, for a combined rated capacity of 74 MGD with one unit out of 
service and space for the installation of three additional pumps of various sizes for 
future expansion. Each pump will discharge through header pipes to the onsite storage 
reservoirs. Each reservoir will have a rise well to maintain a constant discharge head 
on the pumps. The fixed discharge condition will minimize the fluctuation in the TDH, 
thereby allowing the use of constant speed vertical turbine pumps. Each of the pumps 
would be equipped with isolation valves, a control valve, and an air release valve as 
well as appropriate monitoring sensors. 

The pump room floor layout has sufficient clearances and "lay down" room for 
pump/motor maintenance. An overhead gantry crane is provided for pump/motor 
removal. The pump discharge column shall be specified with segment lengths that will 
allow removal by the overhead crane. This feature eliminates the need for roof 
openings and crane rental for pump maintenance. It is recommended that the pump 
room be sound proofed. 
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4.2.2.3 - Raw Water Reservoirs 

Two 3.0 MG raw water reservoirs are proposed for the initial phase of this project with 
area provided for an additional 6.0 MG for future expansion. These reservoirs will 
receive the discharge from the low head vertical turbine pumps and will provide a 
suction head for the high service split case centrifugal pumps. The proposed reservoirs 
will have 40 feet of SWD, with a high water level elevation of 640 and a low water 
operating level of 610. These reservoirs are not designed to provide for long term 
supply but to provide sufficient storage for more even pump operation. In addition, 
these reservoirs will provide sufficient water for backflushing the intake and back-up 
storage for the proposed Sanilac County water treatment plant. 

4.2.2.4- High Service Pump Analysis 

The preliminary analysis of the high service pumps required more assumptions 
associated with the discharge parameters than those associated with the low lift pumps. 
High service pump selection involves the development of system head curves in order 
to make even a preliminary pump selection for layout. In an effort to maintain 
consistency within the team, the same discharge pipeline diameter and length were 
used as well as the anticipated static head difference 

Standard practice of design for water transmission mains is to use a Hazen-Williams 
friction factor "C" value in the range of 100 to 120. For many years, standard of practice 
as recommended by numerous design references indicated a "C" value of 100 should 
be used to allow for degradation of the pipe "smoothness" due to deposits on the pipe 
wall. However, due to improvements in controlling water quality factors and based on 
numerous in-situ test results have shown that a "C" factor of 100 is no longer a 
reasonable assumption, especially in large diameter, over 24 inches, pipe. 

As previously indicated, most design professionals and regulatory agencies use or 
require the use of a "C" in the range of 1 00 to 120 for cement mortar lined pipe. Some 
regulatory agencies allow the use of higher values, up to 140, for plastic or plastic lined 
pipe. Regardless of the "C" value selected for design, it must be remembered that 
commercially available, large diameter, centrifugally spun, cement mortar lined pipe will 
have an effective "C" of 140 or higher. If this fact is ignored and a more typical value of 
100 to 120 is selected for the design and pump selection, the pumps will cavitate when 
initially placed into service due to the "flatter" system head curve. This problem will 
continue until the effective "C" value is reduced to the design level. 

To illustrate this point, please refer to Figure 4-3. As shown, three system head curves 
were developed using the hydraulic profile as previously referred to as Figure 4-2. The 
following outlines the parameters use for each head curve: 

1) High Reservoir Level- Static head of 240 feet, "C" of 140, pipe length of 
203,280 feet and a pipe diameter 72 inches. 
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2) Average Reservoir Level- Static head of 255 feet, "C" of 120, pipe length 
of 203,280 feet and a pipe diameter 72 inches. 

3) Low Reservoir Level- Static head of 270 feet, "C" of 100, pipe length of 
203,280 feet and a pipe diameter 72 inches. 

As indicated on Figure 4-3, the flow and resulting head results are shown in the 
following table. 

Table 4-4 

System Head Curve {ft) 

Flow(MGD) High Res. Avg. Res. Low Res. 

74 348 404 471 

As outlined in the above table, the large differences in the resulting pump heads, makes 
the selection of a split case centrifugal pump difficult since these types of pumps 
generally have a flatter curve. For the purposes of this presentation, a Flow-Serve 
Modei600-LNN-1200 at 895 rpm pump was evaluated, since it was the best selection 
presented by four manufacturers. This pump would have a nominal capacity of 37 MGD 
at the resulting TDH of 399 feet. This pump model can be equipped with impellers 
ranging in size from 40 to 47.25 inches in diameter. In order to meet the design point of 
7 4 MGD @ TDH of 399 feet, the impeller diameter for this pump would be 40.16 inches. 

Selection of pumping equipment is directly related to the discharge boundary conditions 
that determine the total dynamic head for the pumping system. The choice of discharge 
pipe diameter, with all other conditions being equal, has a direct impact on the total 
dynamic head. A pipe size selected based on flow velocity may be appropriate for the 
hydraulic conditions for conveying water, but may not represent the most cost effective 
selection for the total pumping system design. This design approach becomes more 
important as the length of the discharge line increases. Furthermore, the cost of 
electrical power must be factored into the design to account for the cost sensitivity of 
future power generation costs. 

For illustrative purposes, two pipe size alternatives were investigated in addition to the 
original 72" option. Increasing the pipe diameter, with all other factors being equal, 
"flattens" the system head curve. This "flattening" reduces the large differentials in the 
head requirements. The results are outlined in the following table with the results for 
the 72" option shown for comparison. 
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Table 4-5 

System Head Curve (ft) 

72" Option 78" Option 84" Option 

C=140 C=120 C=100 C=140 C=120 C=100 C=140 C=120 C=100 
Flow High Avg. Low High Avg. Low High Avg. Low 

(MGO) Res Res. Res. Res Res. Res. Res Res. Res. 

74 348 404 471 313 357 406 291 327 365 

As indicated by the above data, the "flattening" of the system head curves allows the 
use of larger diameter impellers in the pumps without the use of VFDs or attempting to 
accurately forecast future water demands. The Flow-Serve pump as referenced above 
will operate outside of its curve for the 72" and 84" options and will operate well within 
the curve for the 78" option. However, pumps equipped with variable frequency drives 
can easily operate within the head ranges of the 72" pipeline option. 

4.2.2.5- High Service Pump Selection 

For the purposes of this Technical Memorandum, the final selection of the pumps is not 
critical. The conceptual design basis indicates the construction of the raw water 
pumping station can be modified to meet the required changes to incorporate any of the 
design approaches as outlined in the preceding. The challenges as described can be 
addressed and cost effectively compared during the final design. 

The high lift pump station would be constructed to the west and adjacent to the low lift 
pump room. This facility would house up to three split case horizontal pumps, each with 
a nominal capacity of 37 MGD@ 399 feet TDH, for a combined rated capacity of 74 
MGD with one unit out of service and space for the installation of three additional pumps 
of various sizes for expansion. Each of the pump suctions will be connected to header 
pipes from the onsite storage reservoirs to maintain a positive suction head for NPSH 
requirements. Each of the pumps would be equipped with isolation valves, a control 
valve, and an air release valve as well as appropriate monitoring sensors. 

As with the low lift pump room, the high service pump room floor layout has sufficient 
clearances and "lay down" room for pump/motor maintenance. An overhead gantry 
crane is provided for pump/motor removal. It is recommended that the pump room be 
sound proofed. 

The discharge piping is designed with dual headers with cross connections and 
appropriate valving to allow for isolation of either side for redundancy. Each side of the 
header piping is protected by surge relief valves that will discharge back into the 
reservoir during transient conditions. The room will also be protected from flooding, in 
the case of a piping failure, by drains that will discharge to the outside. 
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For this Technical Memorandum, the following ancillary facilities have been included: 
one office, control room and restrooms. The non-personnel areas including electrical, 
mechanical, chemical and maintenance rooms are required for the functioning of the 
station. One recommendation that is strongly suggested is that two electrical rooms 
and dual motor control centers (MCC) be provided. In keeping with the redundancy 
requirements, separate electrical and control centers will keep the station in service if an 
electrical fire occurs in one of the areas. In stations where only one electrical room/MCC 
is provided, the redundancy is basically eliminated. Due to the critical nature of this 
facility, the final design should include a detailed review of system back-ups and the 
ability to take each critical function out of service for maintenance and repair. A detailed 
security evaluation should also be performed. 

4.2.3 - Pump Station Summary and Conclusions 

Based on the proceeding, the following conclusions and recommendations are 
presented for your consideration: 

1) The shorewell used for the intake conduit construction should be 
incorporated into the pump station design as a sump for screening, surge 
relief and low lift pumping. 

2) The design utilizes vertical turbine pumps for low lift service and horizontal 
split case centrifugal pumps for high lift service. 

3) Raw water reservoirs are provided for low lift pump discharge and to 
provide flooded suction for the high lift pumps. Water supply pumps for 
the proposed Sanilac County Water treatment plant will also take suction 
from these same reservoirs. 

4) Detailed hydraulic analyses should be performed to determine the most 
cost effective combination of high service pumps and discharge pipeline 
options. 

5) Due to the critical nature of this facility, the final design should include a 
detailed review of system back-ups and the ability to take each critical 
function out of service for maintenance and repair 

6) A detailed security evaluation and design should also be performed prior 
to final design. At a minimum the facility should be doubled fenced with 
automatic gates that will limit ingress to the area between the fence lines. 
Outer perimeter gates and fencing should be able to withstand a vehicular 
crash without compromising security. The property should also be 
equipped with motion detectors, smoke and fire alarms, video surveillance 
cameras and recorders. Emergency panic stations should be located 
throughout the facility for operator use. 
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7) Process safety management assessment must be performed to evaluate 
treatment chemical selection. 

4.3- Opinions of Cost 

4.3.1 - General 

The following opinions of cost have been prepared based on the conceptual designs as 
outlined in the previous sections of this report and compared with past costs from 
projects that are similar in scope and complexity. Historical costs were trended to 
present costs using the Engineering News Record construction cost indices. All of the 
following costs are based on a projected Engineering News Record cost index of 8688. 

4.3.2 - Intake 

The estimated costs for the intake are based on a design flow of 200 MGD, one 80' x 
80' timber intake crib, 17,000 feet of 96" diameter pipeline, and zebra mussel system 
chemical piping for sodium permanganate. 

Table 4-6 

Item Description Estimated Cost 

Timber Crib (228,000 BF) $1 ,336,000.00 

17,000 LF of 96" Intake Pipeline Open Cut 
Installation (from shore to crib) $36,720,000.00 

Zebra Mussel Control System Piping $1 ,650,000.00 

Sub Total $39,706,000.00 

15% Construction Contingency $5,956,000.00 

5% Design Contingency $1 ,985,000.00 

17% Engineering, Legal, Bond & Administrative $6,750,000.00 

Construction Total $54,397,000.00 

4.3.3 - Shorewell and Tunnel 

The proposed concrete caisson shorewell that will serve as the low lift pump suction 
wetwell would be constructed as part of the intake project. This structure will serve as 
the construction shaft for the tunnel portion of the intake conduit from the pump station 
location to the shore of Lake Huron. The estimated costs for the tunnel work associated 
with this item include the 96" carrier pipe, 120" diameter tunnel liner and the temporary 
receiving shaft located on the lakeshore. 
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Table 4-7 

Item Description Estimated Cost 

Concrete Caisson Including Excavation and 
Internal Walls and Baffling $4,529,000.00 

96" Carrier Pipe in Tunnel (700 LF) $2,100,000.00 

Sub Total $6,629,000.00 

15% Construction Contingency $995,000.00 

5% Design Contingency $332,000.00 

17% Engineering, Legal, Bond & 
Administrative $1,126,900.00 

Construction Total $9,082,900.00 

4.3.4- Lake Huron Pumping Station 

Costs for the pump station construction include the low and high lift pumping stations, 
two 3.0 million gallon reservoirs, the control building, chemical building and site 
improvements for a 74 MGD firm rated pumping capacity. Additive costs for VFDs are 
also provided. 

Table 4-8 

Item Description Estimated Cost 

Lake Huron Pumping Station $29,100,000.00 

15% Construction Contingency $4,365,000.00 

5% Design Contingency $1,455,000.00 

17% Engineering, Legal, Bond & Administrative $4,94 7,000.00 

Construction Total $39,867,000.00 

Add Three VFDs for Horizontal Pumps $1,400,000.00 

Add (See Figure 4-4) for Architectural Tank Options $160,000 to $1,000,000 
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4.3.5 - Operation and Maintenance Costs 

Projected operation and maintenance expenses are outlined in Table 4-9 below. 

Table 4-9 

Projected Annual O&M Expenses (2014) 

Maintenance $313,500 

Labor 203,840 

Chemicals $57,260 

Power $1,141,000 

Residuals $36,000 

Depreciation $1,007,000 

4.4 - Construction Time 

The pump station and intake projects are time of year dependent and are interrelated. 
The off shore construction is time dependent and generally can be performed from May 
to October of each year, but allowances must be provided for lake and weather 
conditions. If bids can be taken during the winter and the contract awarded in early 
spring, then time will be available for pipe manufacturing and delivery to the site for 
summer construction. However, if pipe cannot be delivered for summer construction, 
then a season is lost for construction. Based on the preceding the following 
construction time frames are presented for planning purposes. 

4.4.1- Lake Huron Pump Station 

Shorewell, Temporary Receiving Shaft, Tunnel and 96" Pipe- 8 months 
Pumping Station, Storage Tanks, and Site Work- 24 months 

4.4.2 - Intake and Crib 

17,000 LF of 96" Pipe Submittals, Fabrication and Delivery- 6 months 
228,000 BF of Timber Delivery and Crib Construction- 7 months 
Crib Towing and Installation- 3 months (season and weather dependent) 
Pipe Installation from Shore to Crib- 12 to 15 months (season and weather dependent) 
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Appendix 5- Transmission Main Route Considerations 

5.1 - General Route Information 

The general route of the transmission main, beginning at a parcel on Lake Huron, will proceed 
westerly to Genesee County and the City of Flint. Although a final route has yet to be 
determined for the transmission main, it will generally pass through St. Clair County and/or 
Sanilac County, Lapeer County, and finally Genesee County. 

The majority of the land along the proposed route from Lake Huron to Genesee County is rural 
in nature. St. Clair, Sanilac, and Lapeer Counties primarily consist of farmland with gently rolling 
hills. Genesee County has relatively flat terrain that is mostly wooded with some urban 
development in closer proximity to the City of Flint. The elevation between Lake Huron and 
Genesee County varies from a low of approximately 590 feet to a high of approximately 
975 feet. There are several high points between Lake Huron and Genesee County with the 
highest overall topography occurring in western Lapeer County. 

The anticipated water transmission system includes five (5) sections. These sections are 
generally described as the following. A schematic of the route is included at the end of this 
Technical Memorandum. 

1. Lake Huron Transmission Section- Proceeding from La ke Huron westerly to the 
proposed reservoir, which is anticipated to be located in Lapeer County. 

2. North and South Transmission Sections- Proceeding f rom the proposed 
reservoir via a northern route and via a southern route to the Genesee County 
Water Treatment Plant (WTP). It is anticipated that the North Transmission will 
primarily provide raw water to the City of Flint's Wa'er Treatment Plant and the 
South Transmission will primarily provide raw water to the Genesee County's 
WTP. However, these two transmission routes will be interconnected to provide 
reliability to both facilities. 

3. Flint Transmission Section- Proceeding with transmissi on of raw water from the 
Genesee County WTP location to the existing Flint WTP. 

4. Genesee County Finished Water (FW) Transmission- Proce eding from the 
Genesee County WTP with treated water to the existing Genesee County 
Henderson Road Pump Station. 

Table 5.1 - Estimated Length of Transmission Route 

Name of Transmission Route Estimated Route Length (miles) 

Lake Huron Transmission 38.5 

North Transmission 14.7 

South Transmission 13.9 

Flint Transmission 14.1 

Genesee County Finished Water (FW) Transmission 5.4 
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Karegnondi Water Authority Lake Huron Water Supply Study 

5.2 - Route Considerations 

Although a specific route for the proposed pipeline(s) has not been chosen, sections will be 
constructed along both paved and gravel road rights-of-way, as well as within cross country 
easement areas between Lake Huron and Genesee County. Due to the rural nature of the 
terrain, few underground utilities other than telephone and gas will be encountered for the 
majority of the route. It is assumed that the existing road right-of-way can accommodate the 
proposed transmission pipeline in most areas; however, due to the large diameter of the pipe, 
construction will impact a large portion of rights-of-way under the jurisdiction of the Sanilac, 
St. Clair, Lapeer, and Genesee County Road Commissions, as well as the Michigan 
Department of Transportation (MOOT). Specific permitting requirements for the project were not 
explored as part of this study, but will need to be addressed as the route is identified. Any route 
is expected to cross power transmission lines, up to four railroad lines, and transmission 
pipelines which traverse the area. Coordination with the appropriate owners will need to be 
addressed when the route has been identified as well. 

An environmental review has not been conducted as part of this study. However, it is anticipated 
that roughly 85 wetlands, and multiple floodplains, endangered species, and archaeological and 
historical sites may be impacted by the pipeline construction. In addition, the proposed route will 
traverse the Black River, Flint River, South Branch of the Flint River, and approximately fifty (50) 
creeks, streams, and drains during construction. Specific permitting requirements from the 
Sanilac, St. Clair, Lapeer, and Genesee County Drain Commissioner's offices, as well as the 
Michigan Department of Environmental Quality (MDEQ) will need to be addressed as the route 
is identified. 

5.3 - Geotechnical Considerations 

Available soil boring information was obtained from Division C of the circa 1960's plans for the 
Lake Huron Water Supply Project prepared by Consoer, Townsend & Associates. Wade Trim 
has completed a cursory review of these soil boring logs for the proposed raw water 
transmission line to be installed from the Lake Huron shoreline westward toward the proposed 
treatment plant. The purpose of this geotechnical review was to evaluate suitability of excavated 
soils along the proposed transmission main alignment for potential reuse as trench backfill 
material within existing roadway rights-of-way. 

A total of approximately 250 soil boring logs were reviewed. These soil borings were generally 
located along Fisher, Clear Lake, Snoblin, and Norway Lake Roads between Lake Huron and 
the intersection of Norway Lake and Flint River Roads. General information obtained from these 
logs has been tabulated in spreadsheet form for ease of accessibility. 

The geotechnical evaluation summary is predicated upon the following key points: 

• The available soil boring information for the propose d raw water transmission line 
alignment, as described above, is over 40 years old. While this information is still 
very helpful in identifying soil conditions at the respective soil boring locations, 
groundwater information and other subsurface conditions may vary due to 
cyclical fluctuations in long term groundwater levels and other human activities. 
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Karegnondi Water Authority Lake Huron Water Supply Study 

• Most of the available soil boring logs indicate bor ings depths to be on the order of 
approximately 13 feet, with a few being extended to depths of up to 20 to 25 feet. 
Comments made herein are specific to the depths within the vertical reaches of 
the available soil borings. Where excavations deeper than these borings are 
planned, the comments provided herein may not apply for the deeper reaches of 
excavation. 

• Due to the size and/or quality of the drawings we revi ewed, the text was either 
unreadable or missing in a few places and no judgment could be made as to the 
suitability of existing soils for reuse as trench backfill material within the existing 
roadway rights-of-way in these areas. 

In light of the foregoing, the following summary comments regarding suitability of excavated 
soils for reuse as trench backfill within the roadway rights-of-way are offered. 

Areas where excavated soils are judged to be primarily granular in nature and good to very 
good for backfill within the influence of existing roadways are as follows: 

1. US-25 from the potential Lake Huron Pump Station south approximately 1,000 
feet to Fisher Road 

2. Fisher Road from US-25 west approximately two miles t o Babcock Road 

3. Fisher Road from about 1 ,000 feet to about 3,500 west of Fargo Road 

4. Clear Lake Road from about 2,000 feet west of Ceda r Creek Road west about 
3/4 mile to Lake Pleasant Road 

5. Snoblin Road from about 3,000 feet to about 6,00 0 feet west of Jefferson Road 

6. Snoblin Road from 400 feet east of Jones Road to about 2,000 feet west of 
Jones Road 

7. Norway Lake Road from about 200 feet west of Lapee r Road west approximately 
1 mile to about 200 feet west of Valentine Road (extended) 

8. Norway Lake Road from about 3,600 feet west of Val 
west approximately 1.2 miles to Flint River Road 

entine Road (extended) 

Areas where excavated soils are judged to be primarily cohesive and/or organic in nature and 
poor to very poor for backfill within the influence of existing roadways are as follows: 

1. Fisher Road from Babcock Road west approximately six mil es to Fargo Road 

2. Fisher Road from about 3,500 feet west of Fargo Ro 
3-1/4 miles to Bricker Road 

(I] WADETRIM Page 3 of 7 
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Karegnondi Water Authority Lake Huron Water Supply Study 

3. Fisher Road from about 1 ,500 feet west of Cork Road west approximately 
3 miles to about 1,500 feet west of Jordan Road 

4. Fisher Road from Melvin/Owens Road west approximately two miles to Mason 
Road 

5. Fisher Road from Bailey Road west approximately one mile to Maple Valley 
Road 

6. Clear Lake Road from Cade Road west about 4,000 fe et 

7. Clear Lake Road from Bentley Road west approximately 1-1/2 miles to Churchill 
Road 

8. Clear Lake Road from about 1,000 feet west of Van Dyke Road (M-53) west 
approximately 1 mile to about 1 ,000 feet west of Blacks Corners Road 

Areas where roadways have not been developed and existing excavated soils, excluding 
organic soils, could be used for backfill are as follows: 

1. Fisher Road right-of-way from approximately 3/4 mil e west of Jordan Road west 
approximately 1-1/4 miles to Melvin/Owens Road 

2. Fisher Road right-of-way from Mason Road west appro ximately three miles to 
Bailey Road 

3. Fisher Road right-of-way from Maple Valley Road we st approximately one mile to 
Cade Road 

4. Snoblin Road right-of-way from Five Lakes Road west approximately 3/4 mile to 
Fish Lake Road 

Most remaining areas for which soil boring information has been reviewed have somewhat 
variable soil profiles, with existing soil types ranging from very good to very poor in terms of 
suitability for reuse as backfill. For these areas, it is preliminarily estimated that about 25 to 50% 
of the material excavated would be suitable for reuse as trench backfill material. 

Additionally, the available soil boring information should be reviewed during the preliminary 
design phase to address other geotechnical construction considerations that could impact 
project costs. Among these are: 

• Temporary construction dewatering; 

• Special considerations for supporting utility trench wa lis and temporary 
construction loadings (i.e. equipment, material stockpiles, etc.) in areas of peat, 
muck, and/or organic soils; 
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Karegnondi Water Authority Lake Huron Water Supply Study 

• Potential for bedrock and/or boulder excavation; 

• Special considerations for tunneling or boring major roadway, railroad, river, and 
drainage crossings; 

• Considerations for special pipe coatings or treatments (i.e. cathodic protection) in 
areas of highly organic soils; and, 

• Considerations for deep foundation systems to support t he proposed water 
transmission main and utility trench backfill materials in areas of peat, organic, or 
otherwise unstable soils. 

5.4 - Route Selection Criteria and Restoration Alternatives 

As discussed above, the alternatives for the transmission main are along mainly rural gravel 
road rights-of-way, rural paved road rights-of-way, or within easement areas. The easement 
areas would likely be along section lines or quarter lines in areas where a route along an 
existing road right-of-way would not be feasible. 

Typical cross sections for these four (4) alternatives are included in this Appendix. These typical 
sections assume a 66-foot right-of-way. Utilizing these typical cross sections, restoration costs 
estimates were generated for the four (4) alternatives. Restoration costs would include, but are 
not limited to, clearing and grubbing, construction access approaches, site grading, ditching, 
drive culvert replacement, drive restoration, aggregate base I surface course, HMA paving, 
aggregate shoulders, topsoil, seed, mulch, permanent traffic signs, and temporary traffic control 
devices. 

Through Genesee County, Lapeer County, and Sanilac or St. Clair County, it is anticipated that 
the four (4) alternatives will be utilized when the final route is determined during the design 
phase. 

Based on a preliminary route analysis, the following is an approximated number of miles of each 
restoration alternative by county and by each transmission route. This preliminary analysis was 
completed for cost estimating purposes. 

Table 5.2- Anticipated Restoration Activities by County 

Genesee Lapeer 
Sanilac J 

BY COUNTY St. Clair Total 
(miles) (miles) 

(miles) 

Gravel Road 6.5 12.7 12.7 31.9 

Paved Road 2.2 0 0 2.2 

Easement (Cross-County) 3.9 6.8 6.3 17.0 

Easement (Adjacent to Right-of-Way) 4.7 23.8 6.0 34.5 

Tunneled 0.1 0.8 0.1 1.0 

Estimated Total Route Length (miles): 17.4 44.1 25.1 86.6 
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Table 5.3- Anticipated Restoration Activities by Transmission Route 

By Transmission Open Cut, Paved Open Cut, 

Main Route Roadway (miles) 
Gravel Roadway 

(miles) 

~ 

~ ~ .8 c 
~ c :J -u u 0 (/) 

(U (U ID~ (.) .lll ro E ro E u (/) 

ro ~ ro ~ (U Q) 
~(i) 

.E 
u u =o= ·;:: (U ·;:: ro <l::-S 0 Q) Total Location Q) ro 2 ro (3= ""0 

-ro :n;: Q) (miles) ""0 (U ""0 .... -5 (j) 
~ s:::: ~ s:::: 

(U (U oo :J s:::: 

-~ (f) Q) (f) s::::O::: (.) s:::: 
-~ :J 

Q) s:::: 1--ro ro 0. Q) 

z z 0 0. 
0 

Lake Huron 0 0 0.8 17.4 12.9 7.3 0.1 38.5 
Transmission 

North 
0 0 1.1 4.2 8.3 1.0 0.1 14.7 Transmission 

South 
0 0 0 1.8 8.6 2.8 0.7 13.9 Transmission 

Flint Transmission 0 2.2 0 3.4 2.7 5.7 0.1 14.1 

Genesee County 0 0 0 3.2 2.0 0.2 0 5.4 FW Transmission 

Total (Miles) 0 2.2 1.9 30.0 34.5 17.0 1.0 86.6 

The backfill cost estimates include either native or sand backfill material from one ( 1 ') foot 
above the proposed transmission main to the bottom of the subbase material. The restoration 
costs include subbase, base and surface restoration, as well as topsoil, seed, fertilizer and 
mulch. Land acquisition is not included in the following unit costs, however, were addressed as 
a separate line item in the overall cost estimate, see Section 5.6. 

The following backfill and restoration unit costs were established based on a projected 
Engineering News Record cost index value of 8688. See worksheets for divisions of costs. 

Table 5.4- Backfill and Restoration Unit Cost Estimates 

Transmission Route 
Backfill and Restoration Unit 

Costs Per Foot 
Lake Huron Transmission $46.65 
North Transmission $46.50 
South Transmission $45.05 
Flint Transmission $52.60 
Genesee County Finish Water Transmission $48.50 
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5.5 - Raw Water Reservoir and Water Treatment Plant Site Considerations 

The layout of the proposed transmission line would connect to the proposed Genesee County 
WTP, as well as the proposed raw water reservoir. The treatment plant and reservoir would 
need to be located such that the land area would meet the size and storage volume 
requirements. 

Similar to the transmission main, the selected locations for the treatment plant and the reservoir 
would need to be reviewed for wetland, floodplains, and other governing agencies requirements. 
All permitting requirements will need to be addressed as the location for the treatment plant is 
identified and selected. 

It is anticipated that the land required for these sites would need to be purchased at fair market 
value. 

5.6 - Easement Acquisition 

In areas where easements will be acquired, the land shall be purchased. For cost estimating 
purposes, easement acquisition was estimated at approximately $6,000 per acre. Where the 
easement will be cross county, this easement width was estimated at 100 feet in width. 
When the easement will be adjacent to an existing road right-of-way, the width is anticipated to 
be less than or equal to 24 feet in width. 

The number of easements anticipated, for cost estimating purposes only are as shown in the 
following table. 

Table 5.5 - Estimated Easements 

Transmission Main Route Estimated Easements 

Lake Huron Transmission 139 

North Transmission 96 

South Transmission 92 

Flint Transmission 42 

Genesee County Finished Water Transmission 25 

Total Estimated Easements: 394 

5.7- Attachments to Appendix 5 

The following are included as attachments to this Technical Memorandum and can be found on 
the following pages: 

1. Lake Huron Water Supply Route Schematic 

2. Typical Restoration Cross Sections (4) 

3. Summary of Geotechnical Data 

4. Worksheets- Summary of Costs 
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KAREGNONDI WATER AUTHORITY 

WORKSHEET 
Transmission Pipeline Preliminary 

Restoration Construction Costs 

Open Cut, Rural Paved Road Restoration 

Item # Item Description Unit Quantity 

1 Mobilization (5%) Lsum 1 

2 Clearing & Grubbing Ft 5280 

3 Ditching Ft 5280 

Unit Cost Total 

$15,000.00 $15,000.00 

$2.50 $13,200.00 

$4.50 $23,760.00 

4 Culvert, 12 inch Ft 150 $22.00 $3,300.00 
----------------------------------------------------------------------------------------------------------------------------

5 Aggregate Base, 22A Ton 3880 $22.00 $85,360.00 ________________ {!~'-YYJ9_~:.~·~-~~~p) _____________________________________________________________________________________ _ 
6 HMA, 3C Ton 1120 $70.00 $78,400.00 ________________ {!_~'-YYJ9_~:.~·~-~~~p) _____________________________________________________________________________________ _ 
7 HMA, 4C Ton 1220 $72.00 $87,840.00 ________________ {?~~YYJ9_~:.-~~~:-~~~t:[ __________________________________________________________________________________ _ 
8 Shoulder, Aggregate Ton 1160 $24.00 $27,840.00 ________________ {~~-~~~~~-~~?~~~~~~) ____________________________________________________________________________________ _ 
9 Drive Restoration Each 5 $650.00 $3,250.00 

10 Restoration Acre 2.2 $3,500.00 $7,700.00 

12 Plastic Drums Each 55 $20.00 $1,100.00 

13 Signs, Temp Sft 500 $5.00 $2,500.00 

Total Restoration Costs Per Mile $351,000.00 

Total Restoration Costs Per Foot 

Please Note: The above costs are based on a projected Engineering News Record cost index value of 8688. 

Prepared By: BAS I Checked By: TAB 
Approved By: JRK 

W5 -1 Updated: February 16, 2009 
GDC 2043.01 F 
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KAREGNONDI WATER AUTHORITY 

WORKSHEET 
Transmission Pipeline Preliminary 

Restoration Construction Costs 

Open Cut, Gravel Road Restoration 

Item # Item Description Unit Quantity 

1 Mobilization (5%) Lsum 1 

2 Clearing & Grubbing Ft 5280 

3 Ditching Ft 5280 

4 Culvert, 12 inch Ft 150 

Unit Cost Total 

$8,000.00 $8,000.00 

$2.50 $13,200.00 

$4.50 $23,760.00 

$22.00 $3,300.00 

5 Agg Surface, Maintenance Side Ton 970 $22.00 $21 ,34o.oo 
________________ {~~·_YYJ9_~:.~·~-~~~p) _____________________________________________________________________________________ _ 

6 Agg Surface, Reconst Side Ton 3880 $22.00 $85,360.00 ________________ {~~·_YYJ9_~:.~·~-~~~p) _____________________________________________________________________________________ _ 
7 Drive Restoration Each 5 $650.00 $3,250.00 

8 Restoration Acre 2.2 $3,500.00 $7,700.00 

10 Plastic Drums Each 55 $20.00 $1,100.00 

11 Signs, Temp Sft 500 $5.00 $2,500.00 

Total Restoration Costs Per Mile 

Total Restoration Costs Per Foot 

Please Note: The above costs are based on a projected Engineering News Record cost index value of 8688. 

Prepared By: BAS I Checked By: TAB 
Approved By: JRK 

W5-2 Updated: February 16, 2009 
GDC 2043.01 F 
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KAREGNONDI WATER AUTHORITY 

WORKSHEET 
Transmission Pipeline Preliminary 

Restoration Construction Costs 

Open Cut, Adjacent to Road Right of Way Restoration 

Item # Item Description Unit Quantity 

1 Mobilization (5%) Lsum 1 

2 Clearing & Grubbing Ft 5280 

3 Ditching Ft 5280 

4 Culvert, 12 inch Ft 150 

Unit Cost Total 

$9,000.00 $9,000.00 

$6.50 $34,320.00 

$4.50 $23,760.00 

$22.00 $3,300.00 

5 HMA, 4C Ton 1220 $72.00 $87,840.00 
________________ {?~~~J9_~~-~~~:-~!:~~L-----------------------------------------------------------------------------------

-------~--------~~~~~;;~~~~~~~~;~-----------------------~~~------------~~-~---------------~~~~~-------~~~~~~~~~ 
7 Drive Restoration Each 5 $650.00 $3,250.00 

8 Restoration Acre 2.2 $3,500.00 $7,700.00 

10 Plastic Drums Each 55 $20.00 $1,100.00 

11 Signs, Temp Sft 500 $5.00 $2,500.00 

Total Restoration Costs Per Mile 

Total Restoration Costs Per Foot $34.90 

I-~~-~!!-~~9Ll!~~!!!~~-------------------------------------------------------------------------------------------------------~ -------~--------t~~~~j-~~~~~~~~~~~;~~~~~}----------------~-~~~------------~--------------~~~~~~~~~------~~~~~~~~~~J 
II Total Land Acquisition Per Foot $3.5011 

Please Note: The above costs are based on a projected Engineering News Record cost index value of 8688. 

Prepared By: BAS I Checked By: TAB 
Approved By: JRK 

W5-3 Updated: February 16, 2009 
GDC 2043.01 F 
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KAREGNONDI WATER AUTHORITY 

WORKSHEET 
Transmission Pipeline Preliminary 

Restoration Construction Costs 

Open Cut, Cross Country Restoration 

Item # Item Description Unit Quantity 

1 Mobilization (5%) Lsum 1 

2 Clearing & Grubbing Ft 5280 

3 Construction Access Approach Each 2 

Unit Cost Total 

$8,000.00 $8,000.00 

$6.50 $34,320.00 

$1,100.00 $2,200.00 

Construction Access Drive 
4 Cyd 500 $27.00 $13,500.00 

________________ {~~~~J9_~~~~J-~!~~-~2-----------------------------------------------------------------------------------
5 Agg Surface Lane Ton 1940 $22.00 $42,680.00 ________________ {~~·-~J9_~~.~.':.3.~~-~-~g) _________________________________________________________________________________ _ 
6 Site Grading Ft 5280 $1.50 $7,920.00 

7 Restoration Acre 12.2 $2,500.00 $30,500.00 

8 Plastic Drums Each 10 $20.00 $200.00 

9 Signs, Temp Sft 80 $5.00 $400.00 

Total Restoration Costs Per Mile 

Total Restoration Costs Per Foot 

l
-~~-~!!-~~9~~~!~~~-------------------------------------------------------------------------------------------------------] 

1 Land Acquisition (80' Wide) Acre 10 $6 OOO.OO $60 OOO.OO 

________________ {~~~qQs>!_~~!~-s>~~Q~~~j-~~1----------------------------------------------------~------------------~-------

Total Land Acquisition Per Foot $11.40 

Please Note: The above costs are based on a projected Engineering News Record cost index value of 8688. 

Prepared By: BAS I Checked By: TAB 
Approved By: JRK 

W5-4 Updated: February 16, 2009 
GDC 2043.01 F 
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KAREGNONDI WATER AUTHORITY 

WORKSHEET 
Transmission Pipeline Preliminary 

Restoration Construction Costs 

Paved Road Crossing Restoration 

Item # Item Description Unit Quantity 

1 Mobilization (5%) Lsum 1 

2 Culvert, 18 inch Ft 60 

3 Cold Mill HMA Surface Syd 110 

Unit Cost Total 

$1,280.00 $1,280.00 

$32.00 $1,920.00 

$12.00 $1,320.00 

-------~-------~~.~~~~~~~-~~~~~-~~~----------------------~~~------------~~----------------~~~~~~-------~-~~~~~~~~ 
5 HMA, 3C (3" Deep) Ton 30 $70.00 $2,100.00 

6 HMA, 4C (1.5" Deep) Ton 25 $72.00 $1,800.00 

7 Curb and Gutter, Det B2 Lft 100 $16.00 $1,600.00 

8 Restoration Syd 100 $13.00 $1,300.00 

9 Plastic Drums Each 10 $20.00 $200.00 

10 Signs, Temp (Detour) Sft 500 $5.00 $2,500.00 

Total Restoration Costs per Each $16,000.00 

Please Note: The above costs are based on a projected Engineering News Record cost index value of 8688. 

Prepared By: BAS I Checked By: TAB 
Approved By: JRK 

W5-5 Updated: February 16, 2009 
GDC 2043.01 F 
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KAREGNONDI WATER AUTHORITY 

Drain Crossing Restoration 

WORKSHEET 
Transmission Pipeline Preliminary 

Restoration Construction Costs 

Item # Item Description Unit Quantity 

1 Mobilization (5%) Lsum 1 

2 By-Pass Pumping Lsum 1 

3 Check Dam, Stone Cyd 25 

4 Mulch Blanket Syd 80 

5 Restoration Syd 80 

6 Rip Rap, Plain Syd 80 

Total Restoration Costs per Each 

Unit Cost Total 

$1,490.00 $1,490.00 

$3,000.00 $3,000.00 

$30.00 $750.00 

$2.00 $160.00 

$10.00 $800.00 

$35.00 $2,800.00 

$9,000.00 

Please Note: The above costs are based on a projected Engineering News Record cost index value of 8688. 

Prepared By: BAS I Checked By: TAB 
Approved By: JRK 
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EPA-R5-20 15-0112990000069 

KAREGNONDI WATER AUTHORITY 

Utility Relocations 

WORKSHEET 
Transmission Pipeline Preliminary 

Restoration Construction Costs 

Item # Item Description Unit Quantity 

1 Mobilization (5%) Lsum 1 

Water Leads, Remove and 

Unit Cost Total 

$10,000.00 $10,000.00 

2 Replace Short Side (Not Including Each 100 $700.00 $70,000.00 
----------------~~~-~~!~-~~~p) _________________________________________________________________________________________ _ 

Extra Backfill for Lower WM in 
17600 3 Cyd $7.50 $132,000.00 

----------------~~~J!9!Y_~~~~~~~~~~-----------------------------------------------------------------------------------
4 Sanitary Leads, Remove and Each 300 $350.00 $105,000.00 

----------------~~~~~~~~-{~-~~-?~!:~-~!-~?-~~) __________________________________________________________________________ _ 

Total Estimated Utility Relocation 

Please Note: The above costs are based on a projected Engineering News Record cost index value of 8688. 

Prepared By: BAS I Checked By: TAB 
Approved By: JRK 
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KAREGNONDI WATER AUTHORITY 

Worksheet 
Transmission Pipeline Summary 
of Restoration and Backfill Costs 

LAKE HURON TRANSMISSION RESTORATION COSTS 

Restoration Type Quantity Unit Cost Total 
.-------------------------------------------------------------------------------------------------------------------------i 
:Open Cut, Paved Roadway Restoration 0 $66.50 $0.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Gravel Roadway Restoration 96,260 $32.50 $3,128,450.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Adjacent to ROW Restoration 68,440 $34.90 $2,388,560.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Cross Country Restoration 38,280 $26.50 $1,014,420.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Paved Road Crossing Restoration 7 $16,000 $112,000.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Drain Crossing Restoration 35 $9,000 $315,000.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Trench Backfill, Hauled Sand 91,990 $19.40 $1,784,610.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Trench Backfill, Native Materials 110,990 $6.65 $738,080.00 : 
!-------------------------------------------------------------------------------------------------------------------------1 
Total Restoration Cost $9,481,120.00 

Restoration Cost Per Foot of Transmission Pipe $46.65 

Land Acquisition Quantity Unit Cost Total 
.-------------------------------------------------------------------------------------------------------------------------i 
:Adjacent to ROW Route 68,440 $3.50 $239,540.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:cross Country Route 33,000 $11.40 $376,200.00 : 
!-------------------------------------------------------------------------------------------------------------------------1 
Total for Land Acquisition $615,740.00 

Plus Land Ac uisition Costs 

Please Note: The above costs are based on a projected Engineering News Record cost index value of 8688. 

Prepared By: BAS I Checked By: TAB 
Approved By: JRK 
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KAREGNONDI WATER AUTHORITY 

Worksheet 
Transmission Pipeline Summary 
of Restoration and Backfill Costs 

NORTH TRANSMISSION RESTORATION COSTS 

Restoration Type Quantity Unit Cost Total 
.-------------------------------------------------------------------------------------------------------------------------i 
:Open Cut, Paved Roadway Restoration 0 $66.50 $0.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Gravel Roadway Restoration 28,250 $32.50 $918,130.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Adjacent to ROW Restoration 44,030 $34.90 $1,536,650.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Cross Country Restoration 5,280 $26.50 $139,920.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Paved Road Crossing Restoration 8 $16,000 $128,000.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Drain Crossing Restoration 10 $9,000 $90,000.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Trench Backfill, Hauled Sand 22,440 $19.40 $435,340.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Trench Backfill, Native Materials 55,120 $6.65 $366,550.00 : 
!-------------------------------------------------------------------------------------------------------------------------1 
Total Restoration Cost $3,614,590.00 

Restoration Cost Per Foot of Transmission Pipe $46.50 

Land Acquisition Quantity Unit Cost Total 
.-------------------------------------------------------------------------------------------------------------------------i 
:Adjacent to ROW Route 44,030 $3.50 $154,110.00: 
:-------------------------------------------------------------------------------------------------------------------------1 
:cross Country Route 5,280 $11.40 $60,190.00 : 
!-------------------------------------------------------------------------------------------------------------------------1 
Total for Land Acquisition $214,300.00 

Plus Land Ac uisition Costs $3,828,8 

Please Note: The above costs are based on a projected Engineering News Record cost index value of 8688. 

Prepared By: BAS I Checked By: TAB 
Approved By: JRK 
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KAREGNONDI WATER AUTHORITY 

Worksheet 
Transmission Pipeline Summary 
of Restoration and Backfill Costs 

SOUTH TRANSMISSION RESTORATION COSTS 

Restoration Type Quantity Unit Cost Total 
.-------------------------------------------------------------------------------------------------------------------------i 
:Open Cut, Paved Roadway Restoration 0 $66.50 $0.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Gravel Roadway Restoration 9,520 $32.50 $309,400.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Adjacent to ROW Restoration 45,230 $34.90 $1,578,530.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Cross Country Restoration 14,540 $26.50 $385,310.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Paved Road Crossing Restoration 21 $16,000 $336,000.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Drain Crossing Restoration 13 $9,000 $117,000.00: 
:-------------------------------------------------------------------------------------------------------------------------1 
:Trench Backfill, Hauled Sand 9,520 $19.40 $184,690.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Trench Backfill, Native Materials 59,770 $6.65 $397,470.00 : 
!-------------------------------------------------------------------------------------------------------------------------1 
Total Restoration Cost $3,308,400.00 

Restoration Cost Per Foot of Transmission Pipe $45.05 

Land Acquisition Quantity Unit Cost Total 
.-------------------------------------------------------------------------------------------------------------------------i 
:Adjacent to ROW Route 45,230 $3.50 $158,310.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:cross Country Route 14,540 $11.40 $165,760.00 : 
!-------------------------------------------------------------------------------------------------------------------------1 
Total for Land Acquisition $324,070.00 

Plus Land Ac uisition Costs 

Please Note: The above costs are based on a projected Engineering News Record cost index value of 8688. 

Prepared By: BAS I Checked By: TAB 
Approved By: JRK 
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KAREGNONDI WATER AUTHORITY 

Worksheet 
Transmission Pipeline Summary 
of Restoration and Backfill Costs 

FLINT TRANSMISSION RESTORATION COSTS 

Restoration Type Quantity Unit Cost Total 
.-------------------------------------------------------------------------------------------------------------------------i 
:Open Cut, Paved Roadway Restoration 11,800 $66.50 $784,700.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Gravel Roadway Restoration 17,840 $32.50 $579,800.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Adjacent to ROW Restoration 14,510 $34.90 $506,400.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Cross Country Restoration 33,910 $26.50 $898,620.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Paved Road Crossing Restoration 6 $16,000 $96,000.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Drain Crossing Restoration 4 $9,000 $36,000.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Trench Backfill, Hauled Sand 29,640 $19.40 $575,020.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Trench Backfill, Native Materials 48,420 $6.65 $321 ,990.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Utility Relocations 1 $317,000 $317,000.00 : 
!-------------------------------------------------------------------------------------------------------------------------1 
Total Restoration Cost $4,115,530.00 

Restoration Cost Per Foot of Transmission Pipe $52.60 

Land Acquisition Quantity Unit Cost Total 
.---~---------------------------------------------------------------------------------------------------------------------i 

:AdJacent to ROW Route 14,510 $3.50 $50,790.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:cross Country Route 25,030 $11.40 $285,340.00 : 
!-------------------------------------------------------------------------------------------------------------------------1 
Total for Land Acquisition $336,130.00 

Plus Land Ac uisition Costs 

Please Note: The above costs are based on a projected Engineering News Record cost index value of 8688. 

Prepared By: BAS I Checked By: TAB 
Approved By: JRK 
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KAREGNONDI WATER AUTHORITY 

Worksheet 
Transmission Pipeline Summary 
of Restoration and Backfill Costs 

GENESEE CO. FINISHED WATER TRANSMISSION RESTORATION COSTS 

Restoration Type Quantity Unit Cost Total 
.-------------------------------------------------------------------------------------------------------------------------i 
:Open Cut, Paved Roadway Restoration 0 $66.50 $0.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Gravel Roadway Restoration 16,660 $32.50 $541,450.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Adjacent to ROW Restoration 10,560 $34.90 $368,540.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Open Cut, Cross Country Restoration 1,200 $26.50 $31,800.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Paved Road Crossing Restoration 1 $16,000 $16,000.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Drain Crossing Restoration 2 $9,000 $18,000.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Trench Backfill, Hauled Sand 16,660 $19.40 $323,200.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:Trench Backfill, Native Materials 11,760 $6.65 $78,200.00 : 
!-------------------------------------------------------------------------------------------------------------------------1 
Total Restoration Cost $1,377,190.00 

Restoration Cost Per Foot of Transmission Pipe $48.50 

Land Acquisition Quantity Unit Cost Total 
.-------------------------------------------------------------------------------------------------------------------------i 
:Adjacent to ROW Route 10,560 $3.50 $36,960.00 : 
:-------------------------------------------------------------------------------------------------------------------------1 
:cross Country Route 0 $11.40 $0.00 : 
!-------------------------------------------------------------------------------------------------------------------------1 
Total for Land Acquisition $36,960.00 

Plus Land Ac uisition Costs 

Please Note: The above costs are based on a projected Engineering News Record cost index value of 8688. 

Prepared By: BAS I Checked By: TAB 
Approved By: JRK 
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EPA-R5-20 15-0112990000069 

Karegnondi Water Authority 
Lake Huron Water Supply Study 

B3 C/4 11 + 05 

B3A C/4 11 + 15 

B3B C/4 17 + 40 

B4 C/4 19 + 90 

B5 C/5 30 + 20 

B6 C/5 41 + 45 

B7 C/6 50+ 80 

B8 C/6 63 + 20 

B9 C/7 73 + 15 

B10 C/7 82 + 65 

B11 C/7 93 + 25 

B12 C/8 103 + 25 

B13 C/8 115 + 95 

B14 C/9 124 + 90 

B15 C/9 134 + 65 

US 25@ Fisher Rd. (NWQuad) 

US 25@ Fisher Rd. (NW Quad) 

Fisher Rd. @Birch Crk. (NE Quad) 

Fisher Rd. -200' W. of Birch Crk. 

Fisher Rd. -1 ,960' W. of US 25 

Fisher Rd. -3,085' W. of US 25 

Fisher Rd. -4,020' W. of US 25 

Fisher Rd.@ Campbell I St. 
Clair Rd. (NW Quad) 

Fisher Rd. -1 ,035' W. of Campbell 
Rd. 

Fisher Rd. -1 ,985' W. of Campbell 
Rd. 

Fisher Rd. -3,045' W. of Campbell 
Rd. 

Fisher Rd. -4,045' W. of Campbell 
Rd. 

Fisher Rd. @Babcock Rd. 

Fisher Rd. -870' W. of Babcock 
Rd. 

Fisher Rd. -1 ,845' W. of Babcock 
Rd. 

604 

595 

596 

599 

608 

620 

626 

631 

635 

643 

653 

655 

665 

671 

679 

Transmission Main Route Considerations 
Soils Information 

Sand to -10'; then 593 
Clayey Sand to -13' 

Sand to -7'; then 595 
Clay to -8'; then 
Sand to -13' 

Sand to -13' 588 

Sand to -13' 590 

Clay to -7'; then None 
Sand to -1 0'; then 
Clay to -13' 

Sand to -9'; then 618 
Clay to -14' 

Sand to -13' 623 

Sand to -14' 629 

Sand to -6'; then 633 
Clay to -8'; then 
Clayey Sand to -13' 

Sand to -9'; then 641 
Clay to -14' 

Sand to -3'; then None 
Clay to -14' 

Clay to -6'; then 649 
Sand to -13' 

Clay to -11'; then 656 
Sand to -13' 

Clay to -9'; then None 
Sand to -13' 

Sand to -1 '; then None 
Clay to -1 0'; then 
Sand to -13' 

-11' 

0 

-8' 

-9' 

>13' 

-2' 

-3' 

-2' 

-2' 

-2' 

>14' 

-6' 

-9' 

>13' 

>13' 

Soils information was obtained from Division C of 1he circa 1960's plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Associates 

W5-12 

Good Moderate 

Very Good Moderate 

Very Good Moderate River Crossing 

Very Good Moderate 

Fair to Poor Minor 

Good Severe 

Good Severe 

Good Severe 

Fair Severe 

Good Severe 

Poor Minor 

Fair Severe 

Poor Moderate 

Poor Minor 

Poor Minor 
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EPA-R5-20 15-0112990000069 

Karegnondi Water Authority 
Lake Huron Water Supply Study 

Soring .Divi~iQlll . ·••.·· ~"fA 
·NO.··· · ShPI>tNri ·• .· 

B16 C/10 143 +80 

B17 C/10 153 +55 

B18 C/11 168 + 75 

B19 C/11 173 + 30 

B20 C/11 183 +55 

B21 C/12 205 + 65 

B22 C/12 211 + 30 

B23 C/13 221 + 85 

B24 C/13 233 + 80 

B25 C/14 246 + 80 

B26 C/14 255 + 20 

B27 C/15 266 + 20 

B28 C/15 274 + 30 

B29 C/15 285 + 60 

B30 C/16 295 + 65 

B31 C/16 305 + 25 

B32 C/17 314 + 95 

B33/B33A C/17 323 + 15 

B34 C/18 336 + 70 

B35 C/18 346 + 35 

B36 C/18 356 + 05 

•. . . ., 
.. ) .. : . 

·- . • ·. • •• < .•. 
toc<itu:m . .·. •. • •.. • • 

Fisher Rd. -2,760' W. of Babcock 
Rd. 

Fisher Rd. -3,735' W. of Babcock 
Rd. 

Fisher Rd. @Vincent Rd. (NE Quad) 

Fisher Rd. -430' W. of Vincent Rd. 

Fisher Rd. -1 ,455' W. of Vincent Rd. 

Fisher Rd. -3,665' W. of Vincent Rd. 

Fisher Rd. -4,230' W. of Vincent Rd. 

Fisher Rd. @Wildcat Rd. (NW Quad) 

Fisher Rd. -1 ,220' W. of Wildcat Rd. 

Fisher Rd. -2,520' W. of Wildcat Rd. 

Fisher Rd. -3,360' W. of Wildcat Rd. 

Fisher Rd. -4,460' W. of Wildcat Rd. 

Fisher Rd.@ Croswell Rd. (NW 
Quad) 

Fisher Rd. -1, 145' W. of Croswell Rd. 

Fisher Rd. -2,150' W. of Croswell Rd. 

Fisher Rd. -3,11 0' W. of Croswell Rd. 

Fisher Rd. -4,080' W. of Croswell Rd. 

Fisher Rd. -4,900' W. of Croswell 
Rd. (Black River Crossing) 

Fisher Rd. -6,255' W. of Croswell Rd. 

Fisher Rd. -7,220' W. of Croswell Rd. 

Fisher Rd. -8, 190' W. of Croswell Rd. 

t ~rou"d 

685 

691 

698 

700 

710 

705 

716 

724 

736 

753 

763 

781 

780 

779 

766 

744 

711 

684 

728 

725 

732 

Transmission Main Route Considerations 
Soils Information 

. · ..• O~scriPti~m bt M~teriai •. ·· Ground Vli'at~t ·.· Depthto·• . 
e1ev . .. Grouhd water 

Sand to -3'; then None >13' 
Clay to -13' 

Sand to -2'; then None >13' 
Clay to -13' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Sand to -3'; then None >13' 
Clay to -13' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Sand to -3'; then None >13' 
Clay to -13' 

Clay to -13' 725 -11' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Clay to -1 0'; then None >13' 
Sand to -13' 

Clay to -17'; then 670 -14' 
Sand & Gravel to -25' 

Clay to -13' None >13' 

Clay to -1 0'; then None >13' 
Sand to -13' 

Clay to -1 0'; then None >13' 
Sand to -13' 

So1ls rnformat1on was obtarned from DIVISIOn C of 1he Circa 1960 s plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Assoc1ates 

W5-13 

Soii.Suitabili1y . ··• o~w~terin9 · ··. 
for Backfill ·· 1 ·Concern • · .. • • 

Poor Minor 

Poor Minor 

Poor Slight 

Poor Slight 

Poor Minor 

Poor Minor 

Poor Slight 

Poor Slight 

Poor Minor 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

Poor (to -17') Minor ~o -17') 

Poor Slight 

Poor Minor 

Poor Minor 

· ... · .. 

1· •. .... 
. . 

<... . . Com.r:nenf!!l 
. . .. 

River Crossing 
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Karegnondi Water Authority 
Lake Huron Water Supply Study 

Soting Oivi~lott/ STA ,No. ShPPf.Nn 

837 C/19 365 + 35 F 

838 C/19 379 + 20 

839 C/20 392 + 05 

840 C/20 402 + 35 

841 C/21 412+70 

842 C/21 421 + 05 

843 C/22 431 + 75 

844 C/22 443 + 40 

845 C/22 453 +50 

846 C/23 463 + 25 

847 C/23 472 + 80 

848 C/24 484 +55 

849 C/24 497 +50 

850 C/25 505 + 70 

851 C/25 514 +55 

852 C/25 524 + 60 

853 C/26 537 + 45 

854 C/26 548 + 45 

854A C/27 552 + 40 

855 C/27 559 + 30 

856 C/27 568 + 05 

,, ,: . '· 

t.~c~tion. ' ,',:.:, 
,,,; .. •'·' ·,.',,',,,,;,,:· + ',,;',, .,' 

sher Rd. -9,120' W. of Croswell R d. 

Fisher Rd. @Gribbins Rd. (NW Quad) 

Fisher Rd. -1 ,305' W. of Gribbins Rd. 

Fisher Rd. -2,335' W. of Gribbins Rd. 

Fisher Rd. -3,370' W. of Gribbins Rd. 

Fisher Rd. -4,205' W. of Gribbins Rd. 

Fisher Rd. @Fargo Rd. (NW Quad) 

Fisher Rd. -1,190' W. of Fargo Rd. 

Fisher Rd. -2,200' W. of Fargo Rd. 

Fisher Rd. -3,175' W. of Fargo Rd. 

Fisher Rd. -4,130' W. of Fargo Rd. 

Fisher Rd. @ Duce/Todd Rd. (NW 
Quad) 

Fisher Rd. -1 ,330' W. ofT odd Rd. 

Fisher Rd. -2,150' W. of Todd Rd. 

Fisher Rd. -3,035' W. of Todd Rd. 

Fisher Rd. -4,040' W. of Todd Rd. 

Fisher Rd. @Kilgore Rd. (NW Quad) 

Fisher Rd. -1, 145' W. of Kilgore Rd. 

Fisher Rd. -1 ,540' W. of Kilgore Rd. 

Fisher Rd. -2,230' W. of Kilgore Rd. 

Fisher Rd. -3,105' W. of Kilgore Rd. 

Ground 

734 

732 

738 

738 

741 

742 

744 

746 

748 

754 

759 

754 

752 

754 

754 

753 

758 

755 

751 

751 

749 

Transmission Main Route Considerations 
Soils Information 

. ~e~criPtlpn.~f.Mllt¢rial ,,, ' t;r!luqd w,llfef ·. Depth~o 
'• Elev: ',·, ,. h.'' · ',\ai. 

Clay to -13' None >13' 

Clay to -1 0'; then None >13' 
Clayey Sand to -13' 

Clay to -1 0'; then None >13' 
Sand to -13' 

Clay to -9'; then 728 -10' 
Sand to -13' 

Clay to -8'; then None >13' 
Silty Sand to -13' 

Clay to -1 0'; then None >13' 
Silty Sand to -13' 

Clay to -13' None >13' 

Clay to 3'; then 743 -3' 
Sand to -13' 

Sand to -13' 744 -4' 

Clay to -3'; then 745 -9' 
Sand to -13' 

Clay to -12'; then None >13' 
Clayey Sand to -13' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Clay to -13' 740 -13' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Clay to -20' None >20' 

Clay to -13' None >13' 

Clay to -13' None >13' 

So1ls mformat1on was obtamed from DIVISIOn C of 1he mca 1960 s plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Assoc1ates 

W5-14 

Soil $uitapjlity' D~...v<;tteri!lg ' 
for Backfill I C<>ncerri , , · 

Poor Slight 

Poor Minor 

Poor Minor 

Poor Moderate 

Poor Minor 

Poor Minor 

Poor Slight 

Good Severe 

Very Good Severe 

Good Moderate 

Poor Minor 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Minor 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

', .. 
.: 3. ',",::. Conim¢nts 

''\' ·.·,· ... · 

,: :' <,::. 
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Karegnondi Water Authority 
Lake Huron Water Supply Study 

BOring Divi$l<ll01 
•·•·• STA. ·No. Sneet.No. 

B57 C/28 578 + 70 

B58 C/28 590 + 00 

B59 C/29 601 + 05 

B60 C/29 610+90 

B61 C/29 621 + 10 

B62 C/30 630 + 85 

B63 C/30 642 + 80 

B64 C/31 653 +55 

B65 C/31 663 + 05 

B66 C/32 673 + 45 

B67 C/32 683 + 00 

B68 C/32 694 + 15 

B69 C/33 706 + 75 

B70 C/33 716 + 30 

B71 C/34 724 + 60 

B72 C/34 735 + 60 

B73 C/35 746 + 75 

.• 
...... Loc!ltlol) ·• .. .. · ....... 

Fisher Rd. -4, 170' W of Kilgore Rd. 

Fisher Rd. @Brown Rd. (NW Quad) 

Fisher Rd. -1, 155' W. of Brown Rd. 

Fisher Rd. -2,150' W of Brown Rd. 

Fisher Rd. -3,160' W of Brown Rd. 

Fisher Rd. -4,135'W of Brown Rd. 

Fisher Rd. @Bricker Rd. (NW Quad) 

Fisher Rd. -1 ,115' W of Bricker Rd. 

Fisher Rd. -2,065' W of Bricker Rd. 

Fisher Rd. -3,105' W of Bricker Rd. 

Fisher Rd. -4,060' W of Bricker Rd. 

Fisher Rd. @Cork Rd. (NW Quad) 

Fisher Rd. -1 ,285' W of Cork Rd. 

Fisher Rd. -2,240' W of Cork Rd. 

Fisher Rd. -3,070' W of Cork Rd. 

Fisher Rd. -4,170' W of Cork Rd. 

Fisher Rd. @Duquette Rd. (NW 
Quad) 

~rbuJ;~cj 

Transmission Main Route Considerations 
Soils Information 

Ground Water Qepthto 
surtac~ Etev:. 

n~scrlp~icn1 QfJI'l~ter~at EI~'V~ Grbulld Wafer 
751 Clay to -13' None >13' 

753 Clay to -13' None >13' 

756 Clay to -13' None >13' 

761 Clay to -1 0'; then None >13' 
Silty Sand to -13' 

759 Clay to -13' None >13' 

768 Clayey Sand to -4'; 759 -9' 
then Clay to -1 0'; 
then Sand to -13' 

770 Clayey Sand to -9'; None >13' 
then Clay to -1 0'; 
then Sand to -13' 

763 Clayey/Silty Sand to -1 0'; 760 -3' 
then Sand to -13' 

764 Clayey Sand to -9'; 760 -4' 
then Sand to -13' 

766 Clay to -8'; then 755 -11' 
Sand to -13' 

772 Clay to -13' None >13' 

770 Clay to -7'; then 768 -2' 
Sand to -9'; then 
Clay to -13' 

778 Clay to -8'; then 774 -4' 
Sand to -13' 

781 Clay to -13' None >13' 

788 Clay to -1 0'; then 780 -8' 
Clayey Sand to -12'; then 
Clay to -13' 

798 Clay to -8'; then 789 -9' 
Clayey Sand to -12'; then 
Sand to -13' 

805 Clay to -13' None >13' 

Soils information was obtained from Division C of 1he circa 1960's plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Associates 

W5-15 

~l)i.t s.1.1itability DeV1fal~ring 
for Backfi.ll ·coricern 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Minor 

Poor Slight 

Fair to Poor Moderate 

Fair to Poor Moderate 

Fair Severe 

Fair Severe 

Fair Minor 

Poor Slight 

Poor Moderate to Severe 

Fair Severe 

Poor Slight 

Poor Moderate 

Poor Moderate 

Poor Slight 

.. .. 
. 

c~- c.:;• • 

Updated: February 16, 2009 
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Karegnondi Water Authority 
Lake Huron Water Supply Study 

Soting Oiv:isiqn.J 
:.· ..... . ~T~ ·•. 

·No. ... ... 
B74 C/35 758 + 25 

B75 C/36 768 + 60 

*B75A C/36 768 + 65 

B76 C/36 777 + 40 

B76A C/36 781 + 40 

B77 C/36 787 + 20 

B78 C/37 799 + 65 

B79 C/37 809 + 65 

B80 C/38 818 + 65 

B81 C/38 826 + 00 

B81A C/38 831 +55 

B82 C/39 838 +50 

B83 C/39 853 + 45 

B84 C/40 863 + 80 

B85 C/40 869 + 25 

B86 C/40 873 + 60 

.• • '< 
•• • >;;;.....;,.+;~.:; .•.•. ··. :·• 
. .. :::· .. -.~ ·: . · ...... · .. ·.·. ····.1. 

Fisher Rd. -1 ,195' W. of Duquette 
Rd. 

Fisher Rd. -2,230' W. of Duquette 
Rd. 

Fisher Rd. -2,235' W. of Duquette 
Rd. 

Fisher Rd. -3,11 0' W. of Duquette 
Rd. 

Fisher Rd. -3,51 0' W. of Duquette 
Rd. 

Fisher Rd. -4,090' W. of Duquette 
Rd. 

Fisher Rd.@ Brockway Rd. (M19) 
(NWQuad) 

Fisher Rd. -1 ,035' W. of Brockway 
Rd. 

Fisher Rd. -1 ,935' W. of Brockway 
Rd. 

Fisher Rd. @ Parker Rd. (NW Quad) 

Fisher Rd. -575' W. of Parker Rd. 

Fisher Rd. -1 ,270' W. of Parker Rd.@ 
C&O RR Crossing (NE Quad) 

Fisher Rd. -160' W. of Jordan Rd. 

Fisher Rd. -1, 195' W. of Jordan Rd. 

Fisher Rd. -1 ,740' W. of Jordan Rd. 

Fisher Rd. -2, 175' W. of Jordan Rd. 

qr~~oa•·• 

803 

808 

809 

809 

807 

809 

807 

805 

795 

800 

793 

801 

841 

822 

815 

810 

Transmission Main Route Considerations 
Soils Information 

I•······ .o~~c~il'tion ~t' ft,<J~~ri~l Gl'!)lmd vv~w 
Elev; rir:~~!'M:ter 

Clay to -12'; then 793 -10' 
Sand to -13' 

Clay to -6'; then None >10' 
Sand and Gravel to -10' 
(Refusal) 

Clay to -6'; then None >8' 
Sand and Gravel to -8' 
(Refusal) 

Clay to -1 0'; then None >13' 
Sand to -13' 

Clay to -5'; then 802 -5' 
Peat to -8'; then 
Marl to -12'; then 
Clay to -20' 

Clay to -8'; then None >13' 
Sand to -12'; then 
Clayey Sand to -13' 

Clay to -13' None >13' 

Clay to -1 0'; then 796 -9' 
Clayey Sand to -13' 

Clay to -1 0'; then 789 -6' 
Clayey Sand to -13' 

Clay to -13' None >13' 

Sand to -5'; then 776 17' 
Clay to -20' 

Clay to -13' None >13' 

Clay to -13' None >13' 

Clay to -5'; then None >13' 
Clayey Sand to -12'; then 
Clay to -13' 

Clay to -6'; then 805 -10' 
Sand to -13' 

Clay to -13' None >13' 

So1ls mformat1on was obtamed from DIVISIOn C of 1he Circa 1960 s plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Assoc1ates 

W5-16 

Soil. ~:uitability . ··• [)ewaterinfJ ·. 
for Backtill ·· I Cor1c€nn 

Poor Moderate 

Fair to Poor Moderate 

Poor Moderate 

Poor Moderate 

Very Poor Severe 

Fair to Poor Moderate 

Poor Slight 

Poor Moderate 

Poor Moderate 

Poor Slight 

Fair to Poor Moderate 

Poor Slight 

Poor Slight 

Poor Moderate 

Fair Moderate 

Poor Slight 

•. 
.. : ... ·, 

. ·: ...... ·.·.• • .. . t.;ornments . : . .. : 

Possible Rock Excavation 

Possible Rock Excavation 

Organic Soils Present 

State Highway Crossing 

Railroad Crossing 

Updated: February 16, 2009 
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EPA-R5-20 15-0112990000069 

Karegnondi Water Authority 
Lake Huron Water Supply Study 

Soring qivisi:Pnf 
. ··•• S'~A ·No. 'sn .. <>t.t.lt-. 

887 C/40 878 + 75 

888 C/41 890 + 85 

889 C/42 901 + 80 

890 C/43 914 + 45 

891 C/43 931 + 80 

892 C/44 938 +55 

893 C/44 957 + 90 

894 C/45 969 + 30 

895 C/45 979 + 20 

896 C/46 989 + 25 

897 C/46 997 + 15 

898 C/46 1004 + 15 

899 C/47 1017+05 

8100 C/47 1027 + 75 

8101 C/48 1033 + 30 

8102 C/48 1038 + 85 

8103 C/48 1045 + 70 

8104 C/48 1050 + 45 

.•.. 
.t.oc~titm · ... ·· . 

. / ... .·· 
· ... . : : . . • ..•.. •:.• 
Fisher Rd. -2,690' W. of Jordan Rd. 

Fisher Rd. -3,900' W. of Jordan Rd. 

Fisher Rd. R-0-W -4,995' W. of 
Jordan Rd. 

Fisher Rd. R-0-W -6,260' W. of 
Jordan Rd. 

Fisher Rd. R-0-W -7,995' W. of 
Jordan Rd. 

Fisher Rd. R-0-W -8,670' W. of 
Jordan Rd. 

Fisher Rd.@ Owens I Melvin Rd. 
(NWQuad) 

Fisher Rd. -1,170' W. of Melvin Rd. 

Fisher Rd. -2,160' W. of Melvin Rd. 

Fisher Rd. -3,165' W. of Melvin Rd. 

Fisher Rd. -3,955' W. of Melvin Rd. 

Fisher Rd.@ Mowerson Rd. 

Fisher Rd. -1 ,320' W. of Mowerson 
Rd. 

Fisher Rd. -2,390' W. of Mowerson 
Rd. 

Fisher Rd. -2,945' W. of Mowerson 
Rd. 

Fisher Rd. -3,500' W. of Mowerson 
Rd. 

Fisher Rd. -4,185' W. of Mowerson 
Rd. 

Fisher Rd. -4,660' W. of Mowerson 
Rd. 

•·· .· Grout1CJ 

Transmission Main Route Considerations 
Soils Information 

GrQundWater . ~esciiption qfft/l~~~i~~~·· · D~f,)thto· ·•. 
Surfat:~ Elev. .. · E:tev . ... Grouhd water 

809 Clay to -4'; then None >13' 
Sand to -13' 

815 Clay to -13' None >13' 

839 Sand to -13' None >13' 

815 Clay to -13' None >13' 

802 Sand to -4'; then None >13' 
Clay to -13' 

802 Clay to -13' None >13' 

799 Clay to -13' None >13' 

805 Clay to -13' None >13' 

801 Clay to -13' None >13' 

802 Clay to -13' None >13' 

800 Sand to -3'; then None >13' 
Clay to -13' 

802 Clay to -10'; then 793 -9' 
Sand to -12'; then 
Clay to -13' 

803 Clay to -11 ';then 796 -7' 
Sand to -13' 

805 Clay to -11 ';then 796 -9' 
Sand to -13' 

804 Clay to -9'; then None >13' 
Sand to -13' 

803 Clay to -13' None >13' 

802 Peat to -1 '; then 798 -4' 
Clay to -13' 

803 Peat and Clay to -5'; then None >13' 
Clay to -13' 

So1ls mformat1on was obtamed from DIVISIOn C of 1he mca 1960 s plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Assoc1ates 

W5-17 

s.oii.S.IJitab.ilitY 
·for Backfill 

Q~watetinJ,l · . 
Cor1c€nn· 

Fair to Good Moderate 

Poor Slight 

Very Good Minor 

Poor Slight 

Fair Minor 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Minor 

Poor Moderate 

Poor Moderate 

Poor Moderate 

Poor Moderate 

Poor Slight 

Poor Moderate 

Very Poor Minor 

•. 
. . : ... · . 

. ·: ...... ·.·.: • .. . t.;ornments . .. ·: ... 

Cross Country 

Cross Country 

Cross Country 

Cross Country 

Organic Soils Present 

Organic Soils Present 

Updated: February 16, 2009 
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EPA-R5-20 15-0112990000069 

Karegnondi Water Authority 
Lake Huron Water Supply Study 

Boring · Divi$i.oo 1 ····•stP. 
NO: .... 
8105 C/49 1055 + 80 

8106 C/49 1065 + 65 

8107 C/49 1076 + 00 

8108 C/50 1086 + 15 

8109 C/50 1098 + 05 

8110 C/51 1109 + 40 

8111 C/51 1119 + 65 

8112 C/52 1129+85 

8113 C/52 1140 + 20 

8114 C/52 1149 + 05 

8115 C/53 1162+40 

8116 C/53 1172 + 20 

8117 C/54 1181 +45 

8118 C/54 1186+75 

8119 C/55 1201 + 20 

.... · .. /. n~afi(mi• > \ ... :. .: ...... :: .. . ...... .., ·' 

Fisher Rd.@ Mason Rd. (NE Quad) 

Fisher Rd. R-0-W -965' W. of Mason 
Rd. 

Fisher Rd. R-0-W -2,000' W. of 
Mason Rd. 

Fisher Rd. R-0-W -3,015' W. of 
Mason Rd. 

Fisher Rd. R-0-W -4,205' W. of 
Mason Rd. 

Fisher Rd. R-0-W@ Shephard St./ 
Winn Rd. (NW Quad) 

Fisher Rd. R-0-W -1 ,065' W. of Shephard 
Rd. 

Fisher Rd. R-0-W -2,085' W. of Shephard 
Rd. 

Fisher Rd. R-0-W -3, 120' W. of Shephard 
Rd. 

Fisher Rd. R-0-W -4,005' W. of Shepard 
Rd. 

Fisher Rd. R-0-W -5,340' W. of Shepard 
Rd. (W. of Capac Rd.) 

Fisher Rd. R-0-W -6,320' W. of Shepard 
Rd. 

Fisher Rd. R-0-W -7,245' W. of Shepard 
Rd. 

Fisher Rd. R-0-W -7,775' W. of Shepard 
Rd. 

Fisher Rd. R-0-W -9,220' W. of Shepard 
Rd. 

Grt>uud 

Transmission Main Route Considerations 
Soils Information 

Gto!,irid \lli'a:t~t ·.· Deptht.o 
~ s~r1ace ete>i. Description ofMaterial ete.v.··• 6rour1d' water 

805 Peat to -1'; then None >13' 
Peaty Clay to -4'; then 
Clay to -13' 

807 Topsoil to -5'; then None >13' 
Clay to -8'; then 
Clayey Sand to -1 0'; 
Then Clay to -13' 

809 Topsoil to -3'; then None >13' 
Clay to -13' 

813 Clay to -13' None >13' 

811 Clay to -13' None >13' 

819 Clay to -13' None >13' 

819 Clay to -13' None >13' 

815 Clay to -9'; then None >13' 
Clayey Sand to -13' 

810 Clay to -7'; then 800 -10' 
Sand to -1 0'; then 
Clay to -13' 

806 Clay to -7'; then None >13' 
Clayey Sand to -1 0" then 
Clay to -13' 

808 Clay to -13' 798 -10' 

807 Clay to -13' None >13' 

807 Clay to -13' None >13' 

810 Clay to -13' None >13' 

806 Clay to -13' None >13' 

So1ls rnformat1on was obtarned from DIVISIOn C of 1he Circa 1960 s plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Assoc1ates 

W5-18 

Soil Suitability Dewaterin~ · ··. · ... 
;L•·,;, · .:rm· .· Concern······ 1·, . 

Very Poor Minor 

Poor Minor 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Minor 

Poor Minor 

Poor Minor 

Poor Minor 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

•••. >'... •: . . : .··· ', • .. .. gomijlflnts ,.<,. .. 
Organic Sols Present 

Cross Country 

Cross Country 

Cross Country 

Cross Country 

Cross Country 

Cross Country 

Cross Country 

Cross Country 

Cross Country 

Cross Country 

Cross Country 

Cross Country 

Cross Country 

Cross Country 
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EPA-R5-20 15-0112990000069 

Karegnondi Water Authority 
Lake Huron Water Supply Study 

Boring Di'lisionl STA ... ·., ... 
No. : 

B120 Cl55 1215+20 

B121 Cl56 1226+40 

B122 Cl56 1237 + 60 

B123 Cl57 1248 + 40 

B124 Cl57 1258 + 25 

B125 Cl57 1267 + 60 

B126 Cl58 1280 +50 

B127 Cl58 1290 +55 

B128 Cl59 1300 + 65 

B129 Cl59 1310+50 

B130 Cl60 1322 + 40 

B131 Cl60 1332 + 40 

B132 Cl60 1340 + 85 

B133 Cl61 1350 + 70 

B134 Cl61 1360 + 35 

B135 Cl62 1376 + 00 

B136 Cl62 1383 + 75 

B137 Cl63 1393 + 60 

.... 
l '· ". ··-. l· .... 

:. '·: .. , • l~atlOf! ···•· ........ • .... 

Fisher Rd. @Bailey Rd. (NW Quad) 

Fisher Rd. -1, 190' W. of Bailey Road 

Fisher Rd. -2,310' W. of Bailey Road 

Fisher Rd. -3,390' W. of Bailey Road 

Fisher Rd. -4,375' W. of Bailey Road 

Fisher Rd.@ Maple Valley I Martin Rd. 
(NWQuad) 

Fisher Rd. R-0-W -1,310' W. of 
Maple Valley Rd. 

Fisher Rd. R-0-W -2,315' W. of 
Maple Valley Rd. 

Fisher Rd. R-0-W -3,325' W. of 
Maple Valley Rd. 

Fisher Rd. R-0-W -4,31 0' W. of 
Maple Valley Rd. 

Clear Lake Rd.@ Cade Rd. (NW 
Quad) 

Clear Lake Rd. -1 ,040' W. of Cade Rd. 

Clear Lake Rd. -1 ,885' W. of Cade Rd. 

Clear Lake Rd -2,870' W. of Cade Rd. 

Clear Lake Rd -3,835' W. of Cade Rd. 

Clear Lake Rd.@ N. Brown City Rd. 
(NWQuad) 

Clear Lake Rd. -875' W. of N. Brown 
City Rd. 

Clear Lake Rd. -1 ,860' W. of N. Brown 
City Rd. 

..... ,. 

.: 

Transmission Main Route Considerations 
Soils Information 

Gr~und ··. . D~~~riptif.}n ofM~t~ri~l .. Gl'olln(f\Nater •·· Depthto 
6rour1a water ,,, 

Elev: ·· 
805 Clay to -13' None >13' 

808 Clay to -13' None >13' 

813 Sand to -8'; then 802 -11' 
Clayey Sand to -13' 

806 Clay to -13' 795 -11' 

807 Clay to -13' None >13' 

805 Clay to -13' None >13' 

802 Peat to -8'; then 800 -2' 
Silty Sand to -13' 

802 Peat to -6'; then 795 -7' 
Silty Sand to -7'; then 
Clay to -13' 

809 Clay to -9'; then 797 -11' 
Sand to -12'; then 
Clay to -13' 

813 Clay to -13' 802 -11' 

828 Clay to -13' None >13' 

846 Clay to -13' None >13' 

840 Clay to -13' None >13' 

830 Clay to -13' None >13' 

817 Clay to -13' 811 -6' 

818 Sand to -5'; then None >14' 
Clayey Sand to -8'; then 
Clay to -1 0'; then 
Sand to -14' 

823 Sand to -2'; then None >13' 
Clay to -13' 

818 Sand to -4'; then None >13' 
Clay to 10'; then 
Sand to -13' 

So1ls mformat1on was obtamed from DIVISIOn C of 1he Circa 1960 s plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Assoc1ates 

W5-19 

Soil ~:u.ita't,)Hit~. 1 •. 
Oewatlnin9 

for Backfin · · · · concern •· 
Poor Slight 

Poor Slight 

Fair Moderate 

Poor Minor 

Poor Slight 

Poor Slight 

Poor to Very Poor Severe 

Very Poor Moderate to Severe 

Poor Moderate 

Poor Moderate 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Minor to Moderate 

Fair Minor 

Poor Minor 

Fair Minor 

• ... ..... · ·.·.· .. · 
. ..... ·.·• .... Conim¢nts . .. •. . ..... 

Organic Soils Present, Special Pipe 
Coating I Treatment Noted 

Organic Soils Present, Special Pipe 
Coating I Treatment Noted 
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EPA-R5-20 15-0112990000069 

Karegnondi Water Authority 
Lake Huron Water Supply Study 

BQring D:ivi:$jOOI :S!J( No. Sheet No. 
B138 Cl63 1404+70 

B139 Cl63 1414 + 35 

B140 Cl64 1423 +50 

8141 C/64 1433 + 05 

B142 Cl65 1441 + 10 

B143 Cl65 1453 + 90 

B144 Cl66 1462 + 85 

B145 Cl66 1470 + 80 

B146 Cl66 1480+65 

B146A C/67 1489 + 10 

B147 Cl67 1490 + 5 

B148 Cl67 1501 + 20 

B149 Cl68 1512+30 

B150 Cl68 1521 + 90 

'' ';, ,,', ',, ,,, ... L#:ati~l"l.. ., •• ,;':,' 
;' ., 

'' 

Clear Lake Rd, -2,970' W of N, Brown 
CityRd, 

Clear Lake Rd, @Bentley Rd, (NW 
Quad) 

Clear Lake Rd, -2,400' W of Bentley 
Rd, 

Clear Lake Rd, -3,355' W, of Bentley 
Rd, 

Clear Lake Rd, @Dean Rd, (NW 
Quad) 

Clear Lake Rd, -1 ,320' W, of Dean 
Rd. 

Clear Lake Rd. -2,215' W. of Dean 
Rd. 

Clear Lake Rd. -3,010' W of Dean 
Rd. 

Clear Lake Rd. @Churchill Rd. (NW 
Quad) 

Clear Lake Rd. -880' W. of Churchill 
Rd.- Swale Area 

Clear Lake Rd. -975' W. of Churchill 
Rd.- Swale Area 

Clear Lake Rd. -2,090' W. of Churchill 
Rd. 

Clear Lake Rd. -3,200' W. of Churchill 
Rd. 

Clear Lake Rd. -4, 160' W. of Churchill 
Rd. 

Gr:'ound 

Transmission Main Route Considerations 
Soils Information 

Gr<oum:l wa~r Depth'to: 
surtane Etev. 

De~!Wiptton pf,l\llat¢rtaJ 
Elev, Ground water 

830 Sand to -5'; then 821 -9' 
Clay to -9'; then 
Sand and Gravel to -13' 

832 Clayey Sand to -2'; then 827 -5' 
Clay to -8'; then 
Sand to -1 0'; then 
Clay to -13' 

852 Clayey Sand to -3'; then None >13' 
Clay to -13' 

872 Clay to -13' None >13' 

881 Clay to -13' None >13' 

875 Clay to -1 0'; then None >13' 
Sand to -13' 

878 Clayey Sand to -2'; then None >13' 
Clay to -9'; then 
Clayey Sand to -13' 

867 Clay to 13' None >13' 

873 Clayey Sand to -4'; then None >13' 
Clay to -1 0'; then 
Sand to -13' 

839 Sand to -2'; then 835 -4' 
Peat to -4'; then 
Silty Sand to -13'; then 
Sand to -20' 

840 Sand to -13' 838 -2' 

837 Sand to -2'; then None >13' 
Clay to -13' 

820 Topsoil to -4'; then None >13' 
Sand to -13' 

815 Peat to -5'; then 815 0' 
Sand to -13' 

Soils information was obtained from Division C of 1he circa 1960's plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Associates 

W5-20 

Soii50i1ability Dewafe.-ing 
for Ba'Ckfi!l , Connern 

Fair Moderate 

Poor Moderate to Severe 

Poor Slight 

Poor Slight 

Poor Slight 

Poor Minor 

Poor Minor 

Poor Slight 

Poor Minor 

Fair to Poor Severe 

Very Good Severe 

Poor Slight 

Good Minor 

Fair Severe 

I::: ':,,, ',:' ', ... " ;, 

''i 

Organic Soils Present, Special Pipe 
Coating I Treatment Noted 

Special Pipe Coating I Treatment Noted 

Organic Soils Present, Special Pipe 
Coating I Treatment Noted 
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Karegnondi Water Authority 
Lake Huron Water Supply Study 

Boring pivisi~nl .... ST/); 
No. lshe~tr\l<l: 
B151 Cl68 1533 + 35 

B152 Cl69 1543 + 20 

B152A Cl69 1543 + 80 

B153 Cl69 1549 + 35 

B154 Cl70 1559 + 45 

B155 Cl70 1569 + 25 

B156 Cl70 1579 + 25 

B157 C/71 1585 + 95 

B158 Cl71 1595 + 45 

B159 Cl71 1604+95 

B160 Cl72 1615+85 

B161 Cl72 1625 + 35 

B162 Cl73 1637 + 75 

B163 C/73 1645+85 

.>. •. > .>. . · .......... ·.· . :• · ... .. . •... · . .. Loc!ltton .··· . ; .• .. 

Clear Lake Rd.@ Van Dyke Rd. 
M53) (NW Quad) 

Clear Lake Rd. -1,030' W. of Van 
Dyke Rd. 

Clear Lake Rd. -1 ,090' W. of Van 
Dyke Rd. 

Clear Lake Rd. -1 ,645' W. of Van 
Dyke Rd. 

Clear Lake Rd. -2,655' W. of Van 
Dyke Rd. 

Clear Lake Rd. -3,635' W. of Van 
Dyke Rd. 

Clear Lake Rd. -4,635' W. of Van 
Dyke Rd. 

Clear Lake Rd.@ N. Blacks Corners 
Rd. (NW Quad) 

Clear Lake Rd. -985' W. of N. Blacks 
Corners Rd. 

Clear Lake Rd. -1 ,935' W. of N. 
Blacks Corners Rd. 

Clear Lake Rd. -3,025' W. of N. 
Blacks Corners Rd. 

Clear Lake Rd. -3,975' W. of N. 
Blacks Corners Rd. 

Clear Lake Rd.@ Summers Rd. (NW 
Quad) 

Clear Lake Rd. -885' W. of Summers 
Rd. 

Gr$)und 

824 

821 

820 

828 

849 

894 

896 

887 

876 

839 

823 

825 

851 

856 

Transmission Main Route Considerations 
Soils Information 

Q~$"rlption otl\4)lteri~1.· .•.•• Gf;QUndW~~~ oepth .. ~ 
Elev. 

Sand to -13' 817 -7' 

Peat to -6'; then 815 -6' 
Organic Sand to -10'; then 
Marl to -13' 

Peat to -4'; then 815 -5' 
Marl to -9'; then 
Silty Sand to -16'; then 
Clay to -18' 

Sand to -3'; then 823 -5' 
Clay to -9'; then 
Clayey Sand to -11'; then 
Sand to -13' 

Clayey Sand to -13' None >13' 

Sand to -4'; then None >13' 
Clay to -13' 

Clay to -13' None >13' 

Clay to -11 '; then 875 -12' 
Clayey Sand to -13' 

Clay to -7'; then 867 -9' 
Sand to -9'; then 
Clayey Sand to -11'; then 
Clay to -13' 

Clayey Sand to -8'; then 839 0' 
Clay to -13' 

Silty Sand to -2'; then 818 -5' 
Peat to -5'; then 
Sand to -13' 

Sand to -13' 820 -5' 

Clayey Sand to -3'; then None >13' 
Clay to -13' 

Clayey Sand to -4'; then None >13' 
Clay to -11 '; then 
Sand to -13' 

So1ls mformat1on was obtamed from DIVISIOn C of 1he mca 1960 s plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Assoc1ates 

W5 -21 

Soil $uita.tamty 1 oe:wat~ri.n~r , ··.· con1m~r1ts > :: 
fi-ir R:::tr.l<fiU • : · · . Concern · • •• ·· · ··: • · ·.·.: ·.•· · ···• ·· ·· .. · · · · ·· · ·. • ·. · ··• ·· · 
Very Good Moderate to Severe State Highway Crossing 

Very Poor 

Very Poor 

Fair to Poor 

Fair 

Fair to Poor 

Poor 

Poor 

Poor 

Fair to Poor 

Fair 

Very Good 

Poor 

Poor 

Severe 

Severe 

Severe 

Minor 

Slight 

Slight 

Minor 

Moderate 

Severe 

Severe 

Severe 

Slight 

Minor 

Organic Soils Present 

Organic Sdls Present 

Organic Soils Present, Special Pipe 
Coating I Treatment Noted 

Special Pipe Coaing I Treatment Noted 
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Karegnondi Water Authority 
Lake Huron Water Supply Study 

Boring .Oivi$i;on I .. ···. ,· .... 
No: .~.,; .. ~~ "'" ..• . STA: ...•.. 

8164 C/74 1656 + 30 

8165 C/74 1667+90 

8166 C/74 1678 +50 

8167 C/75 1689 + 90 

8168 C/75 1700 + 75 

8169 C/76 1713+65 

8170 C/76 1723 + 90 

8171 C/77 1735 + 80 

8172 C/77 1742 + 30 

8173 C/78 1752 + 60 

8174 C/78 1766 + 10 

8175 C/79 1774 + 90 

8176 C/79 1783 + 60 

8177 C/79 1793 +50 

8178 C/80 1810 + 65 

·: •<' .:, •··. 
. . ·<.. .. L~~at•on . ... 

Clear Lake Rd. -1 ,930' W. of 
Summers Rd. 

Clear Lake Rd. -3,090' W. of 
Summers Rd. 

Clear Lake Rd. -4,150' W. of 
Summers Rd. 

Clear Lake Rd.@ Slattery Rd. (NW 
Quad) 

Clear Lake Rd. -1, 135' W. of Slattery 
Rd. 

Clear Lake Rd. -2,425' W. of Slattery 
Rd. 

Clear Lake Rd. -3,450' W. of Slattery 
Rd. 

Clear Lake Rd. -4,640 W. of Slattery 
Rd. 

Clear Lake Rd.@ Cedar Creek Rd. 
(NWQuad) 

Clear Lake Rd. -1 ,070' W. of Cedar 
Creek Rd. 

Clear Lake Rd. -2,420' W. of Cedar 
Creek Rd. 

Clear Lake Rd. -3,300' W. of Cedar 
Creek Rd. 

Clear Lake Rd. -4,170' W. of Cedar 
Creek Rd. 

Clear Lake Rd.@ Lake Pleasant Rd. 
(NE Quad) 

Lake Pleasant Rd. -1,645' N. of 
Clear Lake Rd. 

' 

···.·.·····•··. 

Transmission Main Route Considerations 
Soils Information 

I< .Ground o~scriptloh QfM~Je~lal· Ground Watet OEjpth ~:0·.····.:• 
l.surl'aee ete.Y.I Elev. 

862 Clay to -9'; then 853 -9' 
Sand to -13' 

873 Clayey Sand to -7'; then None >13' 
Clay to -13' 

884 Sand to -4'; then None >13' 
Clay to -13' 

875 Sand to -3'; then None >13' 
Clay to -12'; then 
Sand to -13' 

897 Sand to -13' None >13' 

922 Sand to -13' None >13' 

893 Sand to -3'; then None >13' 
Clay to -8'; then 
Sand to -13' 

868 Sand to -13' 858 -10' 

865 Sand to -5'; then 854 -11' 
Clayey Sand to -12'; then 
Clay to -13' 

863 Sand to -4'; then 856 -7' 
Clay to -9'; then 
Clayey Sand to -11'; then 
Sand to -13' 

881 Sand to -13' None >13' 

895 Sand to -13' None >13' 

858 Sand to -12'; then 854 -4' 
Clay to -13' 

849 Sand to -5'; then None >13' 
Clayey Sand to -1 0'; then 
Clay to -13' 

852 Sand to -11 ';then 847 -5' 
Clayey Sand to -13 

So1ls mformat1on was obtamed from DIVISIOn C of 1he mca 1960 s plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Assoc1ates 

W5-22 

Soii.•SI,Iitapility I Dewatering 
for"Backfil{ ... C<>hcerri •. 
Fair to Poor Moderate 

Fair to Poor Minor 

Fair to Poor Minor 

Fair to Poor Minor 

Very Good Minor 

Very Good Minor 

Fair Minor 

Very Good Moderate 

Fair to Poor Moderate 

Fair to Poor Moderate to Severe 

Very Good Minor 

Very Good Minor 

Very Good Severe 

Fair to Poor Minor 

Very Good Severe 

.. : ... " ·, 

··: • ·.·· ·.·.:, • .t.;ornments . : ·.:.: 

Special Pipe Coatings I Treatment Noted to 
East and West 

Updated: February 16, 2009 
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Karegnondi Water Authority 
Lake Huron Water Supply Study 

Boring DiVision t 
~!A. No: ": :• 

8179 C/80 1819+25 

8180 C/80 1821 + 10 

8181 C/81 1836 + 10 

8182 C/81 1844+25 

8183 C/82 1854 + 10 

8184 C/82 1866+60 

8185 C/83 1873 + 70 

8185A C/83 1876 +50 

8186 C/83 1884+20 

8187 C/83 1894+20 

8188 C/84 1906 + 25 

8189 C/84 1912+75 

8190 C/85 1926 + 00 

8191 C/85 1935 + 15 

8192 C/86 1952 + 10 

8193 C/86 1964 + 80 

... : " . : " ~ ""." \ "" : '" . : " . : . 

·••· :. •. :" . Loc1ltlof1. '" . . , """ ""••"" 
Lake Pleasant Rd. -2,505' N. of 
Clear Lake Rd. 

Lake Pleasant Rd.@ Snoblin Rd. 
(NWQuad) 

Snoblin Rd. -1 ,550' W. of Lake 
Pleasant Just East of GTRR 

Snoblin Rd. -2,365' W. of Lake 
Pleasant Rd. 

Snoblin Rd. -3,350' W. of Lake 
Pleasant Rd. 

Snoblin Rd. -4,600' W. of Lake 
Pleasant Rd. 

Snoblin Rd. @Jefferson Rd. (NW 
Quad) 

Snoblin Rd. -325' W. of Jefferson Rd. @ 
Unnamed Crk. (NW Quad) 

Snoblin Rd. -1 ,095' W. of Jefferson Rd. 

Snoblin Rd. -2,095' W. of Jefferson Rd. 

Snoblin Rd. -3,300' W. of Jefferson Rd. 

Snoblin Rd. -3,950' W. of Jefferson Rd. 

Snoblin Rd. -5,275' W. of Jefferson Rd. 

Snoblin Rd. -6, 190' W. of Jefferson Rd. 

Snoblin Rd. @Jones Rd. (NE Quad) 

Snoblin Rd. -1 ,230' W. of Jones Rd. 

I·"• Ground 

Transmission Main Route Considerations 
Soils Information 

" .. Qesc~iptio~ of 1\ll~t~rial ~r~uf1d Watet DeP~Ilto 
Surtat:'e Eiev. ": < Elev. 

853 Unreable to -11 ';then 842 -9' 
Sand to -13' 

851 Sand to -13' None >13' 

841 Sand to -5'; then 836 -5' 
Clayey Sand to -11'; then 
Sand to -13' 

833 Peat to -3'; then 828 -5' 
Clayey Sand to -9'; then 
Sand to -13' 

836 Sand to -5'; then None >13' 
Clayey Sand to -1 0'; then 
Sand to -13' 

832 Sand to -3'; then None >13' 
Clay to -9'; then 
Sand to -13' 

833 Clay to -9'; then 828 -5' 
Clayey Sand to -11'; then 
Sand to -13' 

832 Sand to -8'; then 824 -8' 
Clayey Sand to -22' 

840 Clayey Sand to -13' 837 -3' 

836 Clayey Sand to -12'; then 831 -5' 
Sand to -13' 

838 Topsoil to -2'; then 826 -12' 
Sand to -13' 

843 Sand to -13' None >13' 

843 Sand to -13' None >13' 

833 Peat to -5'; then 832 -1' 
Peaty Sand to -9'; then 
Sand to -12'; then 
Clay to -13' 

850 Sand to -13' None >13' 

849 Sand to -13' None >13' 

So1ls mformat1on was obtamed from DIVISIOn C of 1he mca 1960 s plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Assoc1ates 

W5-23 

S(lil'$uital'lilitY 
I" De'"'atetil19 

"for"Backfill Concern :" 

Unknown Moderate 

Very Good Minor 

Fair Severe 

Fair to Poor Severe 

Fair Minor 

Fair Minor 

Poor Severe 

Fair to Good Moderate to S3vere 

Fair Severe 

Fair Severe 

Very Good Minor 

Very Good Minor 

Very Good Minor 

Very Poor Severe 

Very Good Minor 

Very Good Minor 

':•: " ::" """":"" "•": " .. "" "' 
"":: """. ""·.: <: Comment~ •.... • ... : ( 

Unreadable Text 

Railroad Crossing 

Organic Sdls Present, Special Pipe 
Coating I Treatment Noted 

Creek Crossing 

Organic Soils Present 

Updated: February 16, 2009 
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Karegnondi Water Authority 
Lake Huron Water Supply Study 

Boring Division} 
No: ·sheet No. _., Sl"A_ • 

B194 C/87 1972 + 30 

B195 C/87 1978 + 20 

B196 C/87 1989 + 05 

B197 C/88 1998 + 00 

B198 C/88 2011 + 20 

B199 C/89 2022 + 40 

B200 C/89 2031 +50 

B201 C/90 2040 + 90 

B202 C/90 2051 + 40 

B203 C/90 2061 + 95 

B203A C/90 2062 + 10 

B204 C/91 2072 + 60 

B205 C/91 2083 + 65 

B206 C/92 2095 + 00 

B207 C/92 2105 + 35 

B208 C/93 2112+60 

B209 C/93 2120 + 80 

' . '· : •. c ~.:.:.;·_ , .. 
_ .... ··. 

••• ... .. -- -: .;. - ..... 
Snoblin Rd. -1 ,980' W. of Jones Rd. 

Snoblin Rd. @Five Lakes Rd. (NE 
Quad) 

Snoblin Rd. R-0-W -1 ,045' W. of Five 
Lakes Rd. 

Snoblin Rd. R-0-W -1 ,940' W. of Five 
Lakes Rd. @ Unnamed Crk. (NE Quad) 

Snoblin Rd. R-0-W -3,260' W. of Five 
Lakes Rd. 

Snoblin Rd. R-0-W -4,380' W. of Five 
Lakes Rd. 

Snoblin Rd. R-0-W (E.) and Scott Rd. 
(W.)@ Fish Lake Rd. (NW Quad) 

Scott Rd. -995' W. of Fish Lake Rd. 

Scott Rd. -2,045' W. of Fish Lake Rd. 

Scott Rd. -3,1 00' W. of Fish Lake Rd. 

Scott Rd. -3,115' W. of Fish Lake Rd. 

Scott Rd. -4,165' W. of Fish Lake Rd. 

Scott Rd. @Scholtz Rd. (NE Quad) 

Scholtz Rd. -1 ,095' S. of Scott Rd 

Scholtz Rd. -2, 130' S. of Scott Rd 

Norway Lake Rd. -180' W. of Schol1z Rd. 

Norway Lake Rd. -1 ,000' W. of Schdtz 
Rd. 

G,tound 

Transmission Main Route Considerations 
Soils Information 

GroundWater 
1· o~criptlo~ otiY'afeoai .. D~pthb:~ 

I Surface Elev. I· • Elev . 6rour1a water 
837 Sand to -13' None >13' 

837 Sand to -4'; then 825 -12' 
Clay to -13' 

843 Sand to -13' None >13' 

825 Peat to -4'; then 823 -3' 
Marl to 12'; then 
Clay to -13' 

838 Sand to -5'; then 831 -7' 
Clayey Sand to -8'; then 
Sand to -13' 

838 Sand to -13' 835 -3' 

858 Sand and Gravel to -3'; then None >13' 
Organic Sand to -11 ';then 
Clayey Sand to -13' 

867 Sand to -2'; then None >13' 
Clayey Sand to -12'; then 
Clay to -13' 

860 Sand to -3'; then None >13' 
Clayey Sand to -9'; then 
Sand to -13' 

870 Sand to -7' (Refusal on None >7' 
Boulder) 

870 Sand to -7'; then None >13' 
Sand, Gravel & 
Cobbles to -13' 

860 Sand to -13' None >13' 

857 Not Described ? ? 

858 Clayey Sand to -13' None >13' 

859 Clayey Sand to -13' None >13' 

864 Clayey Sand to -13' None >13' 

850 Clayey Sand to -13' None >13' 

So1ls mformat1on was obtamed from DIVISIOn C of 1he mca 1960 s plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Assoc1ates 

W5-24 

Soil suitabil-ity 1..• D~w::ttering 
ror. t:IBGKTill • I: • ·• Con~ern .. 
Very Good Minor 

Fair to Poor Minor 

Very Good Minor 

Very Poor Severe 

Fair to Good Moderate to Severe 

Very Good Severe 

Poor Minor 

Fair Minor 

Fair Minor 

Very Good (to 7') Minor (to 7') 

Very Good Minor 

Very Good Minor 

Unknown Unknown 

Fair Minor 

Fair Minor 

Fair Minor 

Fair Minor 

·• 
· .. .. 

<... . . 1·,. .... Com.r:nenf!!l 
. . . . 

Cross Country 

Cross Country, Organic Soils Present, 
Special Pipe Coating I Treatment Noted 

Cross Country 

Cross Country 

Organic Soils Present 

Possible Boulders 

Text Missing 

Updated: February 16, 2009 
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Karegnondi Water Authority 
Lake Huron Water Supply Study 

BQ!ing Oivisionl •·'·.~JA 
No. 
8210 Cl93 2130 + 40 

8210A Cl94 2136 + 80 

8211 Cl94 2140 + 60 

8212 Cl94 2150 + 25 

8213 Cl95 2163 + 40 

8214 Cl95 2174 + 20 

8215 Cl96 2183 + 00 

8215A Cl96 2188 + 80 

8216 Cl96 2194 + 40 

8217 Cl96 2203 + 65 

8218 Cl97 2216 + 20 

8219 Cl97 2226 + 95 

8220 Cl98 2236 + 75 

8221 Cl98 2247 + 10 

8222 Cl99 2257 + 00 

. •: 
·· L~~<ttion ·• ·. ·•: ··.•. .. . ...... : .. •· .. 

Norway Lake Rd. -1 ,960' W. of Schdtz 
Rd. 

Norway Lake Rd. -2,600' W. of Scroltz 
Rd. 

Norway Lake Rd. -2,980' W. of Schdtz 
Rd. 

Norway Lake Rd. @Millis Rd. (NW 
Quad) 

Norway Lake Rd. @Weir Rd. (NW 
Quad) 

Norway Lake Rd. -1,090' W. of Weir Rd. 

Norway Lake Rd. -1,970' W. of Weir Rd. 

Norway Lake Rd. -2,550' W. of Weir Rd. 

Norway Lake Rd. -3,110' W. of Weir Rd. 

Norway Lake Rd. -4,035' W. of Weir Rd. 

Norway Lake Rd.@ Lapeer Rd. (NW 
Quad) 

Norway Lake Rd. -1,135' W. of Laprer Rd. 

Norway Lake Rd. -2, 115' W. of Laprer Rd. 

Norway Lake Rd. -3,150' W. of Laprer Rd. 

Norway Lake Rd. -4, 140' W. of Lapeer Rd 

Transmission Main Route Considerations 
Soils Information 

.. ~rol.md •.. 1··.·: :'·; ........ , .•... : .. · •·•····. Grbt,ui(f ~i:}tet D~pthto 
I Surface· Elev. ·O~~cr;tp~t~n ~~Mater1~1 Elev. 6rour1a water 

856 Sand to -13' None >13' 

833 Peat to -3'; then 830 -3' 
Silty Sand to -9'; then 
Clay to -13'; then 
Sand to -18'; then 
Clayey Sand to -20' 

831 Peat to -8'; then None >13' 
Marl to -13' 

836 Sand to -5'; then 828 -8' 
Clay to 11 ';then 
Sand to -14' 

851 Sand to -4'; then None >13' 
Clay to -8'; then 
Sand to -13' 

839 Sand to -9'; then 831 -8' 
Clay to -12'; then 
Sand to -13' 

827 Peat to -5'; then 816 -11' 
Marl to -9'; then 
Clay to -11 '; then 
Sand to -13' 

830 Sand to -3'; then 820 -10' 
Clay to -6'; then 
Sand to 12'; then 
Clay to -20' 

837 Clayey Sand to -14'; then 824 -13' 
Sand to -15' 

830 Sand to -13' 823 -7' 

833 Peat to -5'; then None >13' 
Marl to -8'; then 
Clay to -13' 

855 Sand to -13' None >13' 

855 Sand to -13' None >13' 

846 Sand to -13' None >13' 

843 Sand to -13' None >13' 

Sot Is tnformat1on was obtatned from DIVISIOn C of 1he etrca 1960 s plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Assoc1ates 

W5-25 

Soil suitabil.ity i··· o~w::tterihg 
ror. t:IBCKTill • I • ·• C'on~ern .. 
Very Good Minor 

Fair to Poor Severe 

Very Poor Minor 

Fair Moderate to Severe 

Fair Minor 

Good Moderate to SeveiB 

Very Poor Moderate 

Fair to Good Moderale 
(to -13') (to -13') 

Fair Minor 

Very Good Moderate to SeveiB 

Very Poor Minor 

Very Good Minor 

Very Good Minor 

Very Good Minor 

Very Good Minor 

·• 
· .. .. <. . . 

1·,. . ... comrnenf!!l 
. . . . 

Organic Soils Present, Special Pipe 
Coating I Treatment Noted 

Organic Soils Present, Special Pipe 
Coating I Treatment Noted 

Organic Soils Present, Special Pipe 
Coating I Treatment Noted 

Special Pipe Coating I Treatment Noted 

State Highway Crossing 
Organic Soils Present, Special Pipe 

Coating I Treatment Noted 

Updated: February 16, 2009 
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Karegnondi Water Authority 
Lake Huron Water Supply Study 

B~ing Divi~iQn/ 
•···••· ... ~-re-, •·No,- Sheet No. _,- . 

B223 Cl99 2269 +50 

B223A Cl99 2276 + 60 

B224 Cl100 2283 +85 

B225 Cl100 2293 + 80 

B225A Cl100 2301 + 20 

B226 Cl101 2303 + 60 

B227 Cl101 2314 + 20 

B228 Cl101 2321 + 30 

B229A Cl102 2330 + 00 

B230 Cl102 2333 + 30 

B231 Cl102 2343 + 85 

B232 Cl103 2357 + 70 

B233 Cl103 2368 + 20 

. . . \ 
i .:..;~ - ' ·' --

> ..• f: ': ;· -.. ::.; . •: :. ·.·.,· •; 

Norway Lake Rd. @Valentine Rd. (NN 
Quad) 

Norway Lake Rd. -710' W. ofValer1ine 
Rd. 

Norway Lake Rd. -1 ,435' W. of 
Valentine Rd. 

Norway Lake Rd. -2,430' W. of 
Valentine Rd. 

Norway Lake Rd. -3, 170' W. of 
Valentine Rd. 

Norway Lake Rd. -3,41 0' W. of 
Valentine Rd. 

Norway Lake Rd. -4,470' W. of 
Valentine Rd. 

Norway Lake Rd. -5,180' W. of 
Valentine Rd. 

Norway Lake Rd. -6,050' W. of 
Valentine Rd. @ Flint River (NW Quad) 

Norway Lake Rd. -6,380' W. of 
Valentine Rd. 

Norway Lake Rd. -7,435' W. of 
Valentine Rd. 

Norway Lake Rd. -8,820' W. of 
Valentine Rd. 

Norway Lake Rd. @Flint River Rd. 

Ground 

820 

787 

781 

785 

779 

777 

775 

782 

780 

783 (In Ditch 
Bottom) 

794 (In Ditch 
Bottom) 

816 

818 

Transmission Main Route Considerations 
Soils Information 

D.:.;· :-: ·-:. , .• -.. _- Grb1,1rid ~i:}tet D~pthb:~ 
··• · _ ~cnp~t~n ~~Mater1~1 Elev . 6rour1a water 

Sand to -13' None >13' 

Sand to -2'; then 780 -7' 
Peaty Sand to -7'; then 
Clay to -9'; then 
Clayey Sand to -14'; then 
Clay to -17'; then 
Clayey Sand to -20' 

Sand to -1'; then None >13' 
Peaty Clay to -5'; then 
Peat to -13' 

Loam to -3'; then 779 -6' 
Sand to -9'; then 
Clay to -11 '; then 
Sand to -13' 

Sand to -3'; then None >20' 
Peaty Sand to -6'; then 
Soft Clay to -15'; then 
Sand to 20' 

Fill to -3'; then None >20' 
Silty Sand to -5'; then 
Peat to -13' 

Sand to -5'; then 770 -5' 
Silty Sand to -13' 

Sand to -13' None >13' 

Sand to -25' 768 -12' 

Sand to -13' None >13' 

Sand to -13' None >13' 

Sand to -13' None >13' 

Sand to -13' None >13' 

So1ls tnformat1on was obtatned from DIVISIOn C of 1he mca 1960 s plans for the Lake Huron Water Suppy Project prepared by Consoer, Townsend Assoc1ates 

W5-26 

Soil suitabUity 1..• D~w::ttering 
ror. t:IBCKTill ' I ' ·• C'on~ern . . 

Very Good Minor 

Poor Moderate to Seve~e 

Very Poor Minor 

Good Severe 

Poor Minor to Moderate 

Poor Minor to Moderate 

Good Severe 

Very Good Minor 

Very Good Minor 

Very Good Minor 

Very Good Minor 

Very Good Minor 

Very Good Minor 

·• 
·-. .. <, .. 

1-,. .. ; 
commenf!!l 

. . . . 

Organic Soils Present, Special Pipe 
Coating I Treatment Noted 

Organic Soils Present, Special Pipe 
Coating I Treatment and Pile-Supported 

Pipe Cradle Noted 

Special Pipe Coathg I Treatment and 
Pile-Supported Pipe Cradle Noted 

Organic Soils Present, Special Pipe 
Coating I Treatment Noted 

Organic Soils Present, Special Pipe 
Coating I Treatment Noted 

Special Pipe Coathg I Treatment Noted 

Special Pipe Coatng I Treatment Noted 

River Crossing 

Updated: February 16, 2009 
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Jones & Henry Engineers, Ltd. 

6.1 TRANSMISSION LINES 

6.1.1 General 

This technical memorandum describes the general design criteria for raw water transmission lines as 
components of the Lake Huron Water Supply Study. 

6.1.2 Transmission Lines 

The Project has five major transmission pipe lines. Four are raw water lines and one dual line is finished 
water. 

The waterlines are sized to maintain a velocity of 5 feet per second or less under all operating conditions 
and have operating pressures less than 200 psi. 

A detailed hydraulic analysis has not been performed as part of the planning study but it will be required 
as part of the detailed design of the system. 

l. Lake Huron Transmission 

203,280 feet of 72-inch diameter steel pipe (cement mortar-lined) or pressure concrete cylinder 
pipe (PCCP). Both pipe materials have similar installed costs. The actual material should be 
selected based on costs and conditions at the time of construction. The breakdown of costs for 
PCCP will be used for the remainder of this technical memorandum. 

The Lake Huron Transmission pipeline conveys raw water from the Lake Huron Pump Station to 
the Raw Water Reservoir, approximately 38.5 miles west of the pump station. 

2. North Transmission 

77,760 feet of 54-inch diameter ductile iron pipe (DIP). Costs are based on DIP Class 200 in this 
technical memorandum. The actual class of pipe must be determined during the design phase. 

The North Transmission pipeline is one of two lines to convey raw water from the Reservoir to 
the Genesee County WTP or serve as the first leg of the raw water supply to the Flint WTP. There 
will be valves near the Genesee WTP to allow either alternate to be implemented. 

3. South Transmission 

44,265 feet of 60-inch DIP, and 29,186 feet of 54-inch diameter DIP. Costs are based on DIP 
Class 200 in this technical memorandum. The actual class must be determined during the design 
phase. 

The South Transmission pipeline is the other line that will convey raw water from the Reservoir 
to the Lapeer and Genesee County WTPs or serve as the first leg of the raw water supply to the 
Flint WTP with the north transmission serving as a backup. There will be valves near the Genesee 
WTP to allow either alternate to be implemented. 

4. Flint Transmission 

74,560 feet of 48-inch diameter DIP. Costs are based on DIP Class 200 m this technical 
memorandum. Pipe class(es) need to be determined during the design phase. 

758-6259.001 
Lake Huron Water Supply Study 

Appendix6 
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Jones & Henry Engineers, Ltd. 

The Flint Transmission pipeline conveys raw water from the North Transmission pipeline to the 
Flint WTP. The Flint Transmission pipeline can also be fed by the South Transmission pipeline 
passing through the Genesee WTP site as a backup to the North Transmission pipeline. 

5. Genesee County Finished Water Transmission 

28,420 feet of 42-inch DIP. Costs are based on DIP Class 200 in this technical memorandum. 
Pipe class(es) need to be determined during the design phase. 

Finished water from the Genesee County Water Treatment plant will be conveyed to the existing 
Henderson Road Pump Station by two parallel 42-inch pipelines. The pipelines will be 
constructed in separate parallel trenches. The pipe length reflects total pipe length of the two 
pipelines. 

See Appendix 5 for additional detail of routing, alignments, and surface conditions for each of the 
five Transmission Pipelines. 

6.1.3 Pipe Installation 

The following is a discussion of components that are included in transmission pipeline and used to 
develop the estimate of costs. They are presented in the order shown on the estimate forms. The estimate 
forms follow this discussion. 

1. Pipe 

The 72-inch pipe will be either cement mortar lined steel or pressure concrete cylinder pipe rated 
for 200 psi pressure. All other pipe for the project is DIP, with push-on joints with integral joint 
restraint as needed. Pressure Class 200 has been assumed here, but the actual class proposed 
needs to be determined during design. 

Material prices for pipe are based on manufacturer's pricing December 2008. 

The installation rates for the pipelines are based on production rates for similar pipe sizes and soil 
and site conditions. Information obtained through conversation with contractors. 

72-inch pipe installed at a typical rate of 300ft/day 
60-inch pipe installed at a typical rate of 250 ft/day 
48 and 54-inch pipe installed at a typical rate of 300ft/day 
48-inch pipe installed in developed areas (in Flint vicinity) at a rate of 200 ft/day. 
42-inch pipe installed at a typical rate of 300ft/day 

DIP Pipe Encasement- Polyethylene Wrap "Polywrap"- 4 mil HDT 

2. Labor 

A standard pipeline crew for installation of the transmission pipelines consists of seven-man 
crew. 

Assume $550/day/ man 
Labor cost= $3,850/day 

758-6259.001 2 
Lake Huron Water Supply Study 
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3. Equipment 

Typical equipment for the transmission line installation: 

3 7 5 Cat Excavator 
950 Cat Loader 
D-8 Dozer 
(trucks included in hauled materials prices) 

4. Fuel Costs 

Fuel cost for the listed equipment is $973 per day. 

Jones & Henry Engineers, Ltd. 

This is based on 350 gallons per day consumption and diesel at $2.78 per gallon (December 
2008). 

5. Pipe Bedding 

The pipe installation will use a Type 4 trench. 

The bedding with this installation will be sand or gravel from 6 to 8-inches below bottom of the 
pipe to one foot above the top of pipe. Width of pipe trench at the bottom will be pipe diameter 
plus 12-inches either side. 

Sand will be Class 2 at $5.50 per ton 
Stone will be 6A at $18.00 per ton 

Costs have been included to haul bedding materials to the site and haul out spoil materials 
associated with the bedding material displacement. 

Typical cost for hauling materials to and from the job, including labor and equipment, is $5.00 
per cubic yard. 

The pipeline construction in the project area is likely to encounter wet conditions in some 
sections which will require dewatering. For the project estimates, 20 percent of the trench length 
is assumed to require dewatering (See Item 6 below). The trenches in dewatered areas will have 
6A stone used for bedding from the trench bottom to the spring-line of the pipe instead of sand. 
The remainder of backfill around the pipe will be sand. 

The two types of pipe bedding for the project are noted as wet-construction and dry-construction. 

6. Dewatering 

The pipe installation will require dewatering due to the location of the project and the native 
conditions. As noted, it is assumed that 20 percent of the pipe installation will require dewatering. 

Typical cost for dewatering is $40 per foot. 

Note: Additional support for the installed pipe due to poor soils such as peat or marl needs to be 
evaluated after detailed soils investigations are completed. 

7. Specials & Appurtenances 
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The routes of the various pipe line and the installation location in-paved roads or gravel roads, 
adjacent to roads in easements, or cross-country in-easement are presented in Appendix 5. The 
routing and shifting alignments will require pipe fittings in most cases to achieve the deflections. 
For the transmission pipeline estimates, pipeline offsets are done using two 45-degree bends. 
Right-angle bends are also done using two 45-degree bends. 

The costs represent material cost only. The installation cost is included in the pipe construction 
cost. 

8. Air Release Valves 

Air release valves will be installed along the pipe line as needed for proper operation. Previous 
initial designs for the Lake Huron transmission main were used to develop preliminary quantities. 
The air release valves will be installed in concrete chambers, 9 feet by 9 feet with adequate height 
for the air release valve. 

9. Isolation Valves 

Valves will be installed in the transmission main at approximately six (6) mile intervals to isolate 
the line for emergencies and routine inspections. The valves will be knife gate valves with electric 
actuators. The valves will be pressure rated for 200 psi where necessary. 

The actuators will be either 480V 3-phase, or 240 V single-phase. The single phase power will 
allow power to be more readily supplied to the remote sites along the transmission lines. 

The valve assemblies will be installed in reinforced concrete vaults with manhole access. The top 
slab of the vault will be removable. 

The cost represents the complete installation including the valve, actuator, and concrete chamber. 

10. Blow-OffValves 

Blow-off valves will be installed on the transmission line for flushing sections of lines. They will 
provide a flow adequate to suspend and transport sediment as needed. 

The blow-off valve assembly will consist of a tee fitting with 18-inch side outlet on the 
transmission line with an 18-inch gate valve in a separate valve chamber and approximately 100 
feet of 18-inch DIP to transport the blow-off flow to a discharge point. 

The cost represents the complete installation including the fitting, valve, piping and chamber. 

11. Flushing Hydrants 

Flushing hydrants will be installed along the route for construction needs and routine access for 
the operation and maintenance of the transmission lines. These will be typical hydrant assemblies 
connected to the transmission line installed at 18,000 to 20,000 feet intervals. 

12. Pipe in Tunnel 
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It will be necessary to install the pipe in tunnels at several locations. The tunnel construction is 
based on a steel liner plate tunnel approximately 12-inches larger than the outside diameter of the 
pipe bells. The transmission line will be installed after the tunnel is complete. Tunnel construction 
will be used to cross State Highways, active Railroads, and streams and rivers. The location of the 
pipe in tunnel installation is addressed in Technical Memorandum 5. 

The price to construct the primary tunnel, without pipe costs, for the 48-inch through 72-inch pipe 
is $2,135 per foot. 

6.1.4 Construction Schedule 

The construction schedule for the transmission lines is based on several factors. The key factor is the daily 
production rate of pipe installation, estimated to be between 200 to 300-feet per day. Other factors are 
lead time to begin getting piping and equipment delivered to the site, time needed to construct the various 
chambers for the valves and other appurtenances, and the time to complete surface restorations which will 
be on-going throughout the project. Seasonal limitations must also be taken into account. 

The transmission lines construction schedule is impacted by the number of construction contracts to be 
used for each of the five transmission line projects. 

6.2 ANNUAL OPERATIONS AND MAINTENANCE COSTS 

6.2.1 Annual Operating Costs 

The following assumptions were made for operating costs: 

1. Power cost based on $100 per month per valve for electrically-operated knife gate valves. 

2. Direct Labor Cost of $25 per hour with a fringe benefit rate of 1.62. 

This estimate assumes a two-man crew will inspect and exercise the valves and chambers along all routes 
six times per year at 30 hours per inspection. 

6.2.2 Annual Maintenance Costs 

Maintenance costs were assumed as follows: 

1. Valves and Hydrants - 2-1/2 percent of original costs ( 40 years) 

2. Pipelines- 1-1/3 percent of original cost (7 5 years) 
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Table 6-1 
Annual Operations and Maintenance Costs 

6.3 COSTS ESTIMATES 

6. 3 .l Cost Estimates 

Cost estimates for the five transmission lines are on the following pages. 
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Pipe Size 
Total Length 
Open Cut Length 
Tunnel-l nstalled 

Sand Class 2 
Hauling (Bedding Material) 
Haul Away Spoils 
Dry Construction 
Sand Class 2 
Hauling (Bedding Material) 
Haul ils 

Isolation Valve Units 
Blow-off Valve Unit 
Fl nt 

Tunnel Installed Sections 
Black River 
Hyway M-19 
Railroad Crossing 
Van Dyke Rd. 
SUB TOTAL 

SUB TOTAL 
OVERHEAD & PROFIT 

LAKE HURON TRANSMISSION 

72 inches 
203,280 feet 
202,640 feet 

640 feet 

40,528 
40,528 

162,112 

7 units 
11 units 
11 units 

300ft 
120ft 
100ft 
120ft 
640ft 

18,537 $ 
22,039 $ 
40,576 $ 
70,048 $ 

162,302 $ 
162,302 $ 
280 194 $ 

$ 
$ 
$ 
$ 

38.5 miles 

18.00 $ 333,659 
5.50 $ 121,215 
5.00 $ 202,878 
5.00 $ 350,242 

5.50 892,663 
5.00 811,512 
5.00 1 

2,515 $ 754,500 
2,515 $ 301,800 
2,515 $ 251,500 
2,515 $ 301,800 

$ 1,609,600 

1/20/2009 
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NORTH TRANSMISSION 

Pipe Size 54 inches 
Total Length 77,760 feet 14.73 miles 
Open Cut Length 77,390 feet 
Tunnel-Installed 370 feet 

15,478 5,570 $ 18.00 $ 100,265 
Sand Class 2 15,478 6,717 $ 5.50 $ 36,942 
Hauling (Bedding Material) 12,287 $ 5.00 $ 61,435 
Haul Away Spoils 19,491 $ 5.00 $ 97,454 
Dry Construction 
Sand Class 2 61,912 49,148 $ 5.50 
Hauling (Bedding Material) 49,148 $ 5.00 
Haul Is 77 $ 5.00 

Tunnel Installed Sections 
Lapeer Road 120ft $ 2,420 $ 290,400 
Flint River 250ft $ 2,420 $ 605,000 
SUB TOTAL 370ft $ 895,400 

1/20/2009 
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Size 
Length 

pen Cut Length 
el-lnstalled 

Air Release Valve Units 
Isolation Valve Units (60") 
Isolation Valve Units (54") 
Blow-off Valve Unit 

Tunnel Installed Sections 
Lapeer Road 
Flint River 
SUB TOTAL 

SOUTH TRANSMISSION 

60 inches 
44,265 feet 
43,995 feet 

270 feet 
54 inches 

29,186 feet 
29,186 feet 

14,636 
14,636 

58,544 

17 units 
2 units 
2 units 
2 units 
4 units 

120 ft 
150 ft 
270 ft 

5,267 
6,351 

11,619 
18,431 

46,475 
46,475 

722 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 

8.38 miles 

5.53 miles 

18.00 
5.50 
5.00 
5.00 

5.50 
5.00 
5.00 

11,014 
25,000 

184,000 
153,000 
69,025 

2 

2,463 
2,420 

$ 
$ 
$ 
$ 

$ 
$ 
$ 

94,810 
34,933 
58,093 
92,153 

255,610 
232,373 

11 

295,560 
363,000 
658,560 

2/18/2009 
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Pipe Size 
Total Length 
Open Cut Length 
Special Installation Sewer Area 
Tunnel-Installed 

Sand Class 2 
Hauling (Bedding Material) 
Haul Away Spoils 
Dry Construction 
Sand Class 2 
Hauling (Bedding Material) 
Haul 

Air Release Valve Units 
Isolation Valve Units 
Blow-off Valve Unit 

Tunnel Installed Sections 
State Road 
Flint River 

SUB TOTAL 

Jones Henry Engineers, Ltd. 

FLINT TRANSMISSION 

48 inches 
74,560 feet 
74,140 feet 
26,400 feet 

420 feet 

14,828 
14,828 

59,312 

17 units 
3 units 
4 units 
4 units 

120 ft 
300ft 

420ft 

5,336 
6,435 

11,771 
18,672 

47,084 
47,084 
74 

14.12 miles 

5.00 miles 

$ 18.00 $ 96,054 
$ 5.50 $ 35,391 
$ 5.00 $ 58,855 
$ 5.00 $ 93,361 

$ 5.50 258,963 
$ 5.00 235,421 
$ 5.00 373 446 

$ 2,357 $ 282,840 
$ 2,357 $ 707,100 

$ 989,940 

1/20/2009 
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GENESEE COUNTY FINISHED WATER LINE 

Pipe Size 42 inches 
Total Length 28,420 feet 5.38 miles 
Open Cut Length 28,420 feet 
Tunnel-l nstalled 0 feet 

5,684 1,785 $ 18.00 $ 32,138 
5,684 2,171 $ 5.50 $ 11,943 

3,957 $ 5.00 $ 19,784 
5,982 $ 5.00 $ 29,911 

22,736 $ 5.50 $ 
$ 5.00 $ 

5.00 

123,360 
Air Release Valve Units 6 units $ 138,000 
Isolation Valve Units 2 units $ 194,860 
Blow-off Valve Unit 2 units $ 123,100 
Flush· 2 units $ 4,000 

1/20/2009 
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COST SUMMARY 

LAKE HURON TRANSMISSION 203 $523.01 

NORTH TRANSMISSION 77 760 16.63 

SOUTH TRANSMISSION $441.31 

FLINT TRANSMISSION 7 560 $356.21 

GENESEE COUNTY FINISHED WATER LINE 420 $269.21 

SUB-TOTALS 457,470 $448.86 

15% CONSTRUCTION CONTINGENCY 

5% DESIGN CONTINGENCY 

17% ENGINEERING LEGAL BOND & ADMINISTRATIVE 

TOTAL CONSTRUCTION COST 

Jones Henry Engineers, Ltd. 2/18/2009 
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7.1 RESERVOIR 

7.1.1 General 

This technical memorandum describes the general design criteria for an upground reservoir and reservoir 
pump station as components of the Lake Huron Water Supply Study. 

7 .1.2 Reservoir Size 

The raw water reservoir has been sized to hold 94 percent of the projected 25-year, maximum -day 
demand (MDD) or 78.5 mgd for a period of 7 days, plus an approximate 20 percent of additional working 
volume. This is considered a sufficient amount of time to make any emergency repairs to the pipeline, 
pumping station, or other. The additional working volume would be to maintain a minimum pool depth 
and possible water quality issues that comes with shallow water. The reservoir will tum over in terms of 
volume several times in the course of a year. The number of times is contingent on the volume of water 
used. Seasonally, the reservoir will tum over (temperature inversion) twice. 

In terms of water loss due to evaporation, there should be an approximate balance from precipitation 
annually. At times, there will be some water loss from evaporation during hot dry weather, but the loss 
should be negligible percentage wise. 

Seepage loss through the levee could be significant if it is not properly constructed with liners to reduce 
the loss. Bentonite clay liner of one-foot thick has been assumed in the cost estimate to reduce seepage. 
Final Design should include a blanket drain or toe drain at the base of the levee to accommodate seepage. 

There is no ideal depth of water for a reservoir; generally, the deeper the better. A typical depth of 35 feet 
has been selected. Reservoirs with depths less than 20 feet will have seasonal excess blue-green or 
another algae growth with subsequent water quality problems. 

The following is the recommended reservoir size for 2014 through 2039 and for a second cell to be 
constructed by the year 2039: 

Required Volume= 7 days x 0.94 x 78.5 mgd = 516.5 mg + 20% = 620 mg 

Wetted Perimeter Total20 Total2039 

62 acres 100 acres 190 acres 

The recommended size includes acreage to construct a reservoir pump station with access roads. 

7 .1. 3 Reservoir Details 

A single cell reservoir is recommended. A second cell should be constructed in the future as water usage 
increases. The second cell would be constructed to have a common levee between the two celled 
reservoir. A benefit of having a second cell would be to have a backup, should the levee fail on one of 
them. A bypass line is included for pumping directly to the suction side of the reservoir pump station and 
bypassing the reservoir. A rate control valve would be used to match pumping from the Lake Huron 
Pump Station to the pumps discharging from the reservoir pump station. 
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As an alternative to the rate control valve, a minimum three million gallon storage tank should be 
constructed on the bypass line to accommodate differences in pumping rates of the two pump stations (see 
Figure 1). 

Maintenance will include vegetative control (mowing) as well as control of burrowing animals and 
maintenance and monitoring of drainage tiles. 

A very preliminary study of the proposed property was conducted. Using well logs in the area and 
published geological information of that regional area. The conclusion was that it does appear that there 
may be significant quantities of clay bearing soil materials from which to construct dikes with liners. 

A typical reservoir cross section is shown in Figure 2. Actual recommendations for type and thickness of 
liners can only be made after a thorough site investigation. 

A single line entering near the top of the reservoir to prevent draining in the event of a pipe break is 
recommended with a sediment trap (Figure 3). The trap will provide sufficient time for heavier solids to 
settle out. The trap will have to be cleaned periodically. 

A multi-port outlet structure will be provided (Figure 4). Sluice gates would be mounted at various 
heights. A single sluice gate would be opened in order to draw off the best quality water. The best water 
quality depth could change seasonally or for some other reason. The outlet structure could be accessed by 
a bridge from the top of the dike (vandal potential) or by boat (inconvenient). An overflow/reservoir drain 
structure would be provided (Figure 5). The discharge line would run to an appropriate point. No 
chemical feed provisions are contemplated. Hand broadcasting of copper sulfate via boat would likely be 
necessary at the onset of summer for curtailing blue-green algae. 

An outfall structure will be provided to dissipate energy in the event of an accidental overflow. 

7.1.4 IdentificationofSite 

There are a number of potential sites in the area that may be suitable for an up ground reservoir 

Sites in the area have significant changes in the topography and may be difficult if not impossible to 
achieve an earth balance. However, there will be more than sufficient backfill available from construction 
of the transmission lines if needed. 

A thorough evaluation will be necessary including an environmental site assessment and a wetlands 
study. 

7.1.5 Permitting 

As previously mentioned, an environmental assessment must be conducted for the presence or absence of 
hazardous or toxic materials in the soil, subsurface, or ground water. The wetlands study would determine 
presence or absence of wetlands or protected species. 

The design of the reservoir would be reviewed by the DEQ and DNR to evaluate its compliance with state 
requirements and the Federal Dam Safety Act of 1994. Local zoning/planning commission requirements 
must also be addressed. 

7.1.6 WaterOuality 
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As may be expected, the water quality will not be quite as good as directly from Lake Huron. However, 
because of its large size for any alternative and the multi-port outlet, it should not diminish by much. 
Seasonal application of copper sulfate will probably be a requirement. The small amount of copper sulfate 
applied has no effect on corrosion and negligible effect on lead/copper programs. 

7 .1. 7 Security 

An eight foot high chain link fence with barbed wire around the entire reservoir site is recommended. A 
separate eight foot high chain link fence with barbed wire is recommended for the reservoir pump station. 

7.1.8 Ice 

Withdrawing water at a low velocity and choosing the proper outlet to withdraw water should eliminate 
any problems of ice in the reservoir pump station. A means of back flushing the intake line utilizing the 
reservoir pumps could be considered. 

7 .1. 9 Construction Cost 
Table 7-1 

Estimated Reservoir Construction Cost 

The alternative three million gallon bypass storage tank would add an additional $2,800,000 to the 
subtotal or $13,459,000 and bring the total construction cost to$19,784,730. 

7.1.10 Schedule 

There is no anticipated long lead time for shop drawing approval and manufacturing of any item related to 
the reservoir. Depending on the specific location and the availability of excavated material from the 
transmission lines construction, the reservoir should be able to be constructed in 12 to 15 months. 
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7.2 RESERVOIR PUMP STATION 

7 .2.1 General 

The pump station has been sized to provide the projected 25-year, maximum -day demand (MDD) for the 
proposed Genesee County Water Treatment Plant, Flint Water Treatment Plant, and Lapeer Treatment 
Plant. Additional space will be provided for two future pumps and upsizing the original pumps to meet 
projected 50-year demands. 

The pump station can be considered two stations housed in a common building. The North Pump Station 
will have pumps which can be dedicated to pumping into the north transmission main and the South 
Pump Station will have pumps which can be dedicated to pumping into the south transmission main. One 
backup pump will be able to serve either the north or south pump stations. Under normal circumstances 
any or all of the pumps will pump through both lines. 

7.2.2 Pumps and Piping 

Five 20 mgd ± 400 Hp horizontal split case pumps will be provided, drawing water from the reservoir 
with a common intake header and discharging into a common discharge header. The headers will be 
valved so that two pumps can be dedicated to discharging through the north transmission route and two 
pumps can be dedicated to discharging through the south route. The fifth backup pump can be valved 
through the headers to serve either the north or south routes. In an emergency, any orall of the five pumps 
can pump to either route. (See schematic design drawing- Figure 6). Normal operation would be to have 
one or two pumps pumping through both routes to meet average-day demand. See Tables 7-4, 7-5, 7-6, 
and 7-7 for average, maximum, and emergency demands. Three pumps running can meet the north route 
emergency demands; however, emergency demands using the south route will require four pumps 
runmng. 

The pumps will be provided with Variable Frequency Drives (VFDs) to control the rate of flow required 
at each treatment plant and to accommodate the differences in total dynamic head (TDH) between the 
north and south transmission lines routes. 

7.2.3 Standby Power 

An engine generator will provide one hundred percent backup power. The generator will be sized to be 
capable of running any four pumps. 

7.2.4 Chemical Storage and Feed 

Bulk chemical storage tanks will be provided for pretreatment of the raw water. Two complete sets of 
feed systems will be provided and dedicated to each of the north and south transmission mains routes. The 
separate feed systems will accommodate the differing pretreatment requirements of the water treatment 
plants. 

7.2.5 Structure Location 

The pump station will be located close to the reservoir to mtmmtze suction line loss and provide 
convenience of a single location. 
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7.2.6 Construction Cost 

Table 7-2 
Estimated Reservoir Pump Station Construction Cost 

Structures $3,400,000 

Equipment $2,300,000 

Piping and Valves $1,800,000 

Electrical $3 700 000 

Subtotal $11,200,000 

$1,680,000 

7.2.7 Schedule 

Many of the equipment items for the pump station will require long lead times for shop drawing approval, 
manufacturing, delivery, and installation. The reservoir pump station could take 18 to 20 months to 
complete and place in service. 
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7.3 ANNUAL OPERATIONS AND MAINTENANCE (O&M) COSTS 

7.3.1 General 

Chemical costs for pretreatment at the reservoir pump station are unknown. An estimated allowance item 
has been added to the O&M costs. 

7.3.2 Annual Operating Costs 

The following assumptions were made for operating costs: 

Power cost based on 6.3 cents per kilowatt hour. 
Direct Labor Costs based on the following labor rates: 

$20 per hour for operators 
$25 per hour for maintenance mechanics 
$15 per hour for seasonal workers 

For the reservoir pump station, one operator for four hours each work day has been assumed. For the 
reservoir, one seasonal worker full time for four months. The daily operator could assist the seasonal 
worker occasionally and care for the reservoir in addition to the reservoir pump station during the 
remaining months. All per hour costs are increased by a 1.62 multiplier for fringe benefits. 

7.3.3 Annual Maintenance Costs 

Maintenance costs were assumed as follows: 

758-6259.001 

Equipment- 5% of original cost (20 years) 
Piping and Valves - 2-l/2 % of original cost ( 40 years) 
Structures - l-l/3 %of original cost 75 years) 

Table 7-3 
Annual Operation and Maintenance Costs 

Reservoir and Reservoir Pump Station 

** See Table 7-4 for Power Cost Calculations 
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Table 7-4 
CURRENT AVERAGE DAY DEMAND /TWO LINES 

Friction Loss, Head, & HP Estimates 

MAX DAY FLOW RATE 23,799 gpm 34.27 mgd 
Usage by Genesee County 10,563 gpm 15.21 mgd 
Usage by Flint 11,472 gpm 16.52 mgd 
Usage by Lapeer 1,764 gpm 2.54 mgd 

SOUTH ROUTE 
Flow Reservoir to Lapeer - gpm mgd 
Pipe Diameter (D = inches) 60 inches 5ft 
Pipe Length (L =feet) 44,930 ft 8.51 miles 
Hazen & Williams Fric. Factor (C) 120 
Velocity - ft/s 
Friction head loss 0.00 ft 0.00 psi 

Lapeer to Genesee County 
Design Flow Rate - gpm - mgd 
Pipe Diameter (D = inches) 54 inches 4.5 ft 
Pipe Length (L =feet) 28,520 ft 5.40 miles 
Hazen & Williams Fric. Factor (C) 120 
Velocity - ftls 
Friction head loss 0.00 ft 0.00 psi 

Total Headloss from Reserv. to Genesee Co. 0.00 ft 0.00 psi 
Difference in Elevation 50.00 ft 
Head Needed on Pump For Friction Loss -50.00 ft 
Additional Head to Clear Hills 84.50 ft 
Total Head Needed on Pumps: To Genesee Co. 84.50 ft 

NORTH ROUTE 
Complementary Flow North Route 23,799 gpm 34.27 mgpd 

Pipe Diameter (D = inches) 54 inches 4.5 ft 

Pipe Length (L =feet) 77,760 ft 14.73 miles 
Hazen & Williams Fric. Factor (C) 120 
Velocity 3.33 
Friction head loss 53.78 ft 23.30 psi 
Difference in Elevation 50.00 ft 

Head Needed on Pump For Friction Loss 3.78 ft 
Additional Head to Clear Hills 0.00 ft 
Total Head Needed on Pumps: To Genesee Co. 25.00 ft 

Genesee County to Flint 
Design Flow Rate 11,472 gpm 16.52 mgd 
Pipe Diameter (D = inches) 48 inches 4ft 
Pipe Length (L =feet) 74,560 ft 14.12 miles 
Hazen & Williams Fric. Factor (C) 120 
Velocity 2.03 ft/s 
Friction head loss 23.71 ft 10.27 psi 
Total Head Needed on Pumps: To Genesee Co. 25.00 ft 10.83 psi 
Additional Head to Clear Hills 26.49 ft 
Total Head Needed on Pumps: To Flint 51.49 ft 

Power Requirements 
Assumed efficiency 85% 
Power Required 400 h.p 298.73 kw 

A.ssumea numoer or pumps 
operating simultaneously 3 

Pumping Rate 7,933 gpm 11.42 mgd 
Power Required (each pump) 133 hp 99.58 kw 

Operational Cost 
Cost of Energy $ 0.0630 kwh 
Operation Cost Per Day $ 451.68 assumes 24 hour pumping 
Operation Cost Per Year $ 164,861.81 assumes 24/7 pumping 

Jones Henry Engineers, Ltd 7 2/18/2009 
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Table 7-5 
25-YEAR AVERAGE DAY DEMAND I TWO LINES 

Friction Loss, Head, & HP Estimates 

MAX DAY FLOW RATE 
Usage by Genesee County 
Usage by Flint 
Usage by Lapeer 

SOUTH ROUTE 
Flow Reservoir to Lapeer 
Pipe Diameter (D = inches) 
Pipe Length (L = feet) 
Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 

Lapeer to Genesee County 
Design Flow Rate 
Pipe Diameter (D = inches) 
Pipe Length (L = feet) 
Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 

Total Headloss from Reserv. to Genesee Co. 
Difference in Elevation 
Head Needed on Pump For Friction Loss 
Additional Head to Clear Hills 

Total Head Needed on Pumps: To Genesee Co. 

NORTH ROUTE 
Complementary Flow North Route 

Pipe Diameter (D = inches) 

Pipe Length (L = feet) 

Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 
Difference in Elevation 

Head Needed on Pump For Friction Loss 
Additional Head to Clear Hills 
Total Head Needed on Pumps: To Genesee Co. 

Genesee County to Flint 
Design Flow Rate 
Pipe Diameter (D = inches) 
Pipe Length (L = feet) 
Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 
Total Head Needed on Pumps: To Genesee Co. 
Additional Head to Clear Hills 
Total Head Needed on Pumps: To Flint 

Power Requirements 
Assumed efficiency 
Power Required 

Assumea numoer or pumps 
operating simultaneously 

Pumping Rate 
Power Required (each pump) 

Jones Henry Engineers, Ltd 8 

31,840 gpm 
12,215 gpm 
13,368 gpm 
6,257 gpm 

3,132 gpm 
60 inches 

44,930 ft 
120 

0.36 fUs 
0.44 ft 

gpm 
54 inches 

28,520 ft 
120 
- fUs 
0.00 ft 

0.44 ft 
50.00 ft 

-49.56 ft 
84.62 ft 

84.62 ft 

28,708 gpm 

54 inches 

77,760 ft 

120 
4.02 
76.09 ft 
50.00 ft 

26.09 ft 
10.46 ft 
36.55 ft 

13,368 gpm 
48 inches 

74,560 ft 
120 

2.37 fUs 
31.47 ft 
36.55 ft 
48.07 ft 
84.62 ft 

85% 
880 h.p 

3 
10,613 gpm 

293 hp 

45.85 mgd 
17.59 mgd 
19.25 mgd 

9.01 mgd 

4.51 mgd 
5ft 

8.51 miles 

0.19 psi 

- mgd 
4.5 ft 

5.40 miles 

0.00 psi 

0.19 psi 

41.34 mgpd 

4.5 ft 

14.73 miles 

32.96 psi 

19.25 mgd 
4ft 

14.12 miles 

13.63 psi 
15.83 psi 

656.85 kw 

15.28 mgd 
218.95 kw 

2/18/2009 
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Table 7-6 
25-YEAR MAXIMUM DAY DEMAND I TWO LINES 

Friction Loss, Head, & HP Estimates 

MAX DAY FLOW RATE 
Usage by Genesee County 
Usage by Flint 
Usage by Lapeer 

SOUTH ROUTE 
Flow Reservoir to Lapeer 
Pipe Diameter (D = inches) 
Pipe Length (L = feet) 
Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 

Lapeer to Genesee County 
Design Flow Rate 
Pipe Diameter (D = inches) 
Pipe Length (L = feet) 
Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 

Total Headloss from Reserv. to Genesee Co. 
Difference in Elevation 
Head Needed on Pump For Friction Loss 
Additional Head to Clear Hills 

Total Head Needed on Pumps: To Genesee Co. 

NORTH ROUTE 
Complementary Flow North Route 

Pipe Diameter (D = inches) 

Pipe Length (L = feet) 

Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 
Difference in Elevation 

Head Needed on Pump For Friction Loss 
Additional Head to Clear Hills 
Total Head Needed on Pumps: To Genesee Co. 

Genesee County to Flint 
Design Flow Rate 
Pipe Diameter (D = inches) 
Pipe Length (L = feet) 
Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 
Total Head Needed on Pumps: To Genesee Co. 
Additional Head to Clear Hills 
Total Head Needed on Pumps: To Flint 

Power Requirements 
Assumed efficiency 
Power Required 

Assumed number of pumps 
operating simultaneously 

Pumping Rate 
Power Required (each pump) 

Jones Henry Engineers, Ltd 9 

54,528 gpm 
24,160 gpm 
20,056 gpm 
10,313 gpm 

25,031 gpm 
60 inches 

44,930 ft 
120 

2.84 fUs 
20.43 ft 

14,719 gpm 
54 inches 

28,520 ft 
120 

2.06 fUs 
8.11 ft 

28.54 ft 
50.00 ft 

-21.46 ft 
89.89 ft 

89.89 ft 

29,497 gpm 

54 inches 

77,760 ft 

120 
4.13 
80.00 ft 
50.00 ft 

30.00 ft 
10.18 ft 
40.17 ft 

20,056 gpm 
48 inches 

74,560 ft 
120 

3.56 fUs 
66.64 ft 
40.17 ft 
49.71 ft 
89.89 ft 

85% 
1602 h.p 

4 
13,632 gpm 

400 hp 

78.52 mgd 
34.79 mgd 
28.88 mgd 
14.85 mgd 

36.05 mgd 
5ft 

8.51 miles 

8.85 psi 

21.20 mgd 
4.5 ft 

5.40 miles 

3.51 psi 

12.36 psi 

42.48 mgpd 

4.5 ft 

14.73 miles 

34.66 psi 

28.88 mgd 
4ft 

14.12 miles 

28.87 psi 
17.40 psi 

1194.93 kw 

19.63 mgd 
298.73 kw 

2/18/2009 
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Table 7-7 
25 YEAR EMERGENCY CONDITIONS 

75% of Maximum Day I South Route Only 
Friction Loss, Head, & HP Estimates 

SOUTH ROUTE 
Flow Reservoir to Lapeer 
Lapeer to Genesee County 
Genesee County to Flint 
Flow Reservoir to Lapeer 
Design Flow Rate 
Pipe Diameter (D =inches) 
Pipe Length (L = feet) 
Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 
Lapeer to Genesee County 
Design Flow Rate 
Pipe Diameter (D =inches) 
Pipe Length (L = feet) 
Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 
Total Headloss from Reserv. to Genesee Co. 

Genesee County to Flint 
Design Flow Rate 
Pipe Diameter (D =inches) 
Pipe Length (L = feet) 

Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 

Total Friction Head Loss 
Total Head Needed on Pump 
Minor Loss & others (10%) 
Total Head 

Power Requirements 
Assumed efficiency 
Power Required 

Assumed number of pumps 
operating simultaneously 

Pumping Rate 
Power Required (each pump) 

Jones Henry Engineers, Ltd 10 

40,889 gpm 
32,903 gpm 
14,729 gpm 

40,889 gpm 
60 inches 

44,930 ft 
120 

4.64 ft/s 
50.65 ft 

32,903 gpm 
54 inches 

28,520 ft 
120 

4.61 ft/s 
35.91 ft 
86.57 

14,729 gpm 
48 inches 

74,560 ft 

120 
2.61 ft/s 
37.65 ft 

124.22 ft 
97.86 

9.79 
107.64 ft 

85% 
1438 h.p 

4 
10,222 gpm 

360 hp 

58.88 mgd 
47.38 mgd 
21.21 mgd 

58.88 mgd 
5ft 

9.10 miles 

21.94 psi 

47.38 mgd 
4.5 ft 

6.00 miles 

15.56 psi 

21.21 mgd 
4ft 

13.90 miles 

16.31 psi 

53.81 psi 
42.39 psi 

4.24 psi 
46.63 psi 

1073.03 kw 

14.72 mgd 
268.26 kw 

2/18/2009 
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Table 7-8 
25-YEAR EMERGENCY CONDITIONS 

75% of Maximum Day I North Route Only 
Friction Loss, Head, & HP Estimates 

MAX DAY FLOW RATE 
Usage by Genesee County 
Usage by Flint 
Usage by Lapeer 

NORTH ROUTE 
Flow North Route 

Pipe Diameter (D =inches) 

Pipe Length (L = feet) 
Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 
Difference in Elevation 

Head Needed on Pump For Friction Loss 
Additional Head to Clear Hills 
Total Head Needed on Pumps: To Genesee Co. 

Genesee County to Flint 
Design Flow Rate 
Pipe Diameter (D =inches) 
Pipe Length (L = feet) 
Hazen & Williams Fric. Factor (C) 
Velocity 
Friction head loss 
Total Head Needed on Pumps: To Genesee Co. 
Additional Head to Clear Hills 
Total Head Needed on Pumps: To Flint 

Power Requirements 
Assumed efficiency 
Power Required 

A.ssumeo numoer OJ pumps 
operating simultaneously 

Pumping Rate 
Power Required (each pump) 

Jones Henry Engineers, Ltd 11 

33,161 gpm 
18,120 gpm 
15,042 gpm 

- gpm 

33,161 gpm 

54 inches 

77,760 ft 
120 

4.65 
99.35 ft 
50.00 ft 

49.35 ft 
8.77 ft 

58.12 ft 

15,042 gpm 
48 inches 

74,560 ft 
120 

2.67 ft/s 
39.14 ft 
58.12 ft 
48.43 ft 

106.55 ft 

85% 
1155 h.p 

3 
11,054 gpm 

385 hp 

47.75 mgd 
26.09 mgd 
21.66 mgd 

mgd 

47.75 mgpd 

4.5 ft 

14.73 miles 

43.04 psi 

21.66 mgd 
4ft 

14.12 miles 

16.96 psi 
25.18 psi 

861.39 kw 

15.92 mgd 
287.13 kw 

2/18/2009 
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8.1 Introduction 

8.1.1 Background 

In 2004, the Office of the Genesee County Drain Commissioner (Ge 

contracted Rowe Incorporated to assess options for development of a wa 

nesee County) 

ter supply system 

utilizing Lake Huron water for drinking water supply. Rowe Incorpor ated assembled a project 

team to perform that assessment. As part of that team, Gannet t Fleming, Inc. (GFI) performed 

evaluations related to water treatment facilities. The initial phase of the study included screening 

available information and applicable treatment technologies as t he basis for a workshop held 

with Genesee County on September 29, 2004 to identify treatment process cone epts for further 

detailed analysis. As a result of that workshop, several trea tment processes were compared in 

detail: 

• High-rate plate settler clarification-filtration 

• High-rate plate settler clarification-filtration followed by UV disinfection 

• High-rate plate settler clarification-membrane filtration 

• Direct membrane filtration 

• Direct membrane filtration followed by UV disinfection 

Considering regulatory, permitting, and additional factors, Genesee County ultimately 

selected a high-rate plate settler clarification-filtrati on process, with provisions to add UV 

disinfection and additional treatment processes in the future. The c urrent study, which was 

authorized by the Karegnondi Water Authority, is being conducted to update t he project concept 

and opinions of probable cost. The focus of this Appendix 8 is the Genesee C ounty Water 

Treatment Plant (WTP), which would be provided Lake Huron raw water from the Karegnondi 

Water Authority for treatment and distribution to Genesee County customers. 

8.1.2 Approach 

This study was conducted to evaluate the technical and economic fea 

Huron Water Supply Project. In support of that goal, the Genesee County 

evaluated using the following approach: 

~ 6annettFieming 
W:\W&WW ERD\43860 Genesee County Water Study Update\Project Working\Reports\TM 8 Genesee County WTP Feb 09.doc 

sibility of the Lake 

WTP project was 
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• Develop design criteria for each treatment process. 

• Develop WTP construction costs considering only WTP raw water equali zation 

storage, process, chemical, finished water storage, finished water pum ping, and 

wastewater facilities. Costs for the raw water intake, ra w water pumping, 

reservoir, and transmission facilities were developed by other m embers of the 

project team. It is understood that finished water will be pumped fr om the 

Genesee County WTP to the existing Henderson Road Tanks. 

• Obtain budgetary cost proposals from manufacturers for all major equipment. 

• Develop a process schematic showing major process units. 

• Estimate quantities of construction materials. 

• Utilize the GFI construction and equipment cost database and 2008 R.S. Mea ns 

• 

Building Construction Cost Data for unit cost estimating. Unit costs for raw 

materials including steel, metals associated with electrica 1 equipment, and cement 

have been fluctuating rapidly over the past few years. Therefore , it is critical that 

the unit costs for these and other materials continue to be updated re gularly as the 

project proceeds, in accordance with emerging cost trends. 

Utilize percent of probable capital costs to estimate elec 

mechanical (7%) costs. 

trical (13%) and 

• Utilize percent of construction costs for estimating general cont ractor overhead 

and profit and general conditions (22% ). 

• Establish annual operating costs based on estimated quantities for ch emicals, 

process power, residuals disposal, depreciation of mechanical equipment, a nd 

labor. 

• Establish maintenance costs based on 5% of the value of mechanical equ ipment, 

2.5% of the value of static materials, and 1% of the cost of concrete. 

~ 6annettFieming 2 
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8.2 Demands and Design Capacity 

8.2.1 Water Treatment Plant Capacity 

Genesee County projected demands, plant use, and treatment design capa city are 

summarized in Table 8 .1. Demands represent the quantity of wate r that will be delivered to the 

system. Plant use, which includes chemical make-up water and p rocess wastewater, is estimated 

to be approximately 6% of demand. Plant design capacity is the sum of system demand and 

plant use. The demands, as presented in Table 8.1 were provided by Genesee County. 

The conceptual design and development of WTP probable costs were bas ed on an initial 

facility capacity of 36 million gallons per day (mgd), as requi red to meet Genesee County 

projected 25-year maximum day demand and plant use. However, the plant wa s hydraulically 

designed for the anticipated 50-year maximum day demand and plant use ( 48 mgd). This study 

uses Genesee County's selected treatment process and a 36 mgd ini tial design capacity for 

establishing opinions of probable construction costs for the Genesee Count y WTP for use by the 

Karegnondi Water Authority in project planning and decision making. 

Table 8.1: Production Requirements and Plant Design Capacity 

Initial Initial 25-year 25-year 25-year 50-year Future 
Average Maximum Average Maximum Maximum Plant Maximum Expansion 

Day Day Day Day Day Plant Design Day Design 
Demand Demand Demand Demand Use Capacity Demand Capacity 

(mgd) (mgd) (mgd) (mgd) (mgd) (mgd) (mgd) (mgd) 

14.21 25.00 16.25 32.5 2.0 36 45 48 

The required treatment capacity for the WTP is the sum of the WTP projected 25-year 

maximum day demand and plant use, which total34.5 mgd. An initial plant design capacity of 

36 mgd was selected for the conceptual design to facilitate planning for four (4) equally-sized 

pretreatment process trains at the ultimate plant capacity of 48 mgd. The preliminary plant layout 

was developed to allow individual basins or processes to be out of servic e without impacting 

operation of the remainder of the basins or processes. Because the projected 25-year average day 

demand is half of the projected maximum day demand, portions of the plant could also be taken 

out of service during extended periods of low production to reduce operating costs. 

~ 6annettFieming 3 
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8.3 Treatment Process Criteria 

8.3.1 Raw Water Quality 

Lake Huron raw water quality data were reviewed and reported i n detail in Technical 

Memorandum No.3 of the January 2006 report. A summary of those findings follows: 

• The Lake Huron water source is high quality on average, with only occas ional increases 

in turbidity and seasonal algae blooms. A deep water remote intake w ill provide more 

stable water quality than a near shore intake. 

• Raw water pH and alkalinity are moderately high. If pretreatme nt is required, as with a 

conventional process, some pH adjustment may be necessary to optimiz e coagulation. 

Alternate coagulants, designed to perform over a broader pH range than conventional 

metal salts, may be effective. Multiple coagulants should be test 

along with coagulant aids. 

ed for effectiveness, 

• The water is moderately hard, but softening is not required because ha rdness is similar to 

current concentrations being supplied to Genesee County customers. 

• Low water temperature is a concern for coagulation. Alternate coagulants that are more 

effective at low temperature should be considered. 

• Oxidation may be needed upstream of filtration to remove the occas ionally high levels of 

iron and manganese, if it is determined that the iron and manganese s pecies present are 

soluble. 

• Total organic carbon (TOC) concentrations are low, but more long te rm data are needed, 

especially during algae outbreaks. 

• Genesee County has indicated that Lake Huron should be assumed to be c lassified as a 

Bin 1 source based on Cryptosporidium results collected by other water suppliers. 

• Seasonal algae should be considered a potential problem and addressed in proc ess and 

intake site selection. Seasonal algae blooms could result in treat ment difficulty with 

hard-to-settle turbidity, increased pH, increased bacteria conce ntrations, and taste and 

odor episodes. 

• The potential for algae growth and animal activity at the inter mediate storage reservoir 

may impact raw water quality. 

~ 6annettFieming 4 
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• Taste and odor episodes may occur infrequently, and treatment options de signed for 

periodic application, such as powdered activated carbon, should be considered. 

8.3.2 Regulatory Perspective 

All surface waters must be treated in accordance with the Sur face Water Treatment Rule 

(SWTR) and the Interim Enhanced Surface Water Treatment Rule (IESWTR). These rules 

require filtration as a treatment technique, in combination with che mical disinfection, to provide 

a dual barrier against pathogenic organisms. The effectiveness off iltration is established in the 

rules by requiring a combined filter effluent turbidity no greater than 0.3 NTU. The effectiveness 

of chemical disinfection is measured as a product of disinfection concentration multiplied by 

contact time, referred to generally as disinfection CT. As a minimum, the rules require that the 

post-filtration chemical disinfection CT be no less than that requi red to achieve 68.4% (0.5-Log) 

inactivation of Giardia and 99.99% (4-Log) inactivation ofviruses. 1 The key to process selection 

is identifying a process that can cost effectively and relia bly provide filtration to meet the 

required standard. The conventional filtration process being considered in 

effectively and reliably meet the filtration requirements of these rules. 

The Long Term 2 Enhanced Surface Water Treatment Rule (LT2 ES 

this evaluation can 

WTR)was 

promulgated in January 2006. This rule will further strengthen disinfection requirements, but will 

do so by targeting source waters that are at risk for Cryptosporidium, a pathogen that is resistant 

to chlorination. This regulatory concept provides more stringent treatment requirements where 

they are required due to source water contamination, so that there i 

protection across the country. For example, for equivalent finished 

s a more uniform level of 

water quality and reduced 

risk, a source water with 1 oocyst per liter would require a tee hnology that is 99.99% (4-Log) 

effective to produce effluent with 0.0001 oocyst per liter to be equivalent to a 0.1 oocyst per liter 

source water being treated with a 99.9% (3-Log) technology that woul d also result in an effluent 

with 0. 000 1 oocyst per liter. 

Source water monitoring is required to classify each source wat er according to risk of 

microbial contamination. Monitoring for systems serving more than 10,000 people consists of 24 

months of monthly or bi-monthly monitoring of Cryptosporidium, E coli, and turbidity. The 

maximum running annual average concentration of Cryptosporidium oocysts is calculated and 

1 % Inactivation required= 100- (100/lOx) where X= Log inactivation required. 

~ 6annettFieming 5 
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used to classify a source water into one of four "bins". Each treatment facility is then required to 

achieve a certain log removal/inactivation of Cryptosporidium assigned to its source water bin 

through a combination of treatment techniques. Treatment requirements for each bin 

classification are listed in Table 8.2. This table also lists the log removal credit that is possible by 

a conventional filtration process meeting the filter effluent tur bidity requirements. Treatment 

techniques that can be used to supplement a conventional process to at 

removal/inactivation values are listed in Table 8.3. 

tain target log 

Table 8.2: LT2 Source Water Bin Classification and Treatment Requirements 

Presumptive Log 
Total Log Removal for Additional Log 

Bin Cryptosporidium Removal/Inactivation Conventional Removal 
Classification Concentration Required Treatment Required 

Cysts/L Log Log Log 
1 < 0.075 3.0 3.0 0.0 
2 0.075 to <1.0 4.0 3.0 1.0 
3 1.0 to< 3.0 5.0 3.0 2.0 
4 3.0 and greater 5.5 3.0 2.5 

Table 8.3: LT2 Treatment Techniques and Cryptosporidium Log Removal Values (LRV) 

Treatment Technique Proposed additional Cryptosporidium Lo~ removal/inactivation credit 
Conventional Filtration achieving 0.5 log removal additional credit (ie. 3.5 LRV tota 1) if combined filter 
filter effluent turbidity below effluent turbidity is less than 0.15 NTU in at least 95% of samples 
IESWTR levels or 

1.0 log removal additional credit (ie. 4.0 LRV tota 1) if individual filter 
effluent turbidity is less than 0.15 NTU in at leas t 95% of the daily 
maximum turbidity measurements, and never greater t han 0.3 NTU in two 
consecutive measurements 15 minutes apart. 

uv The maximum additional log removal credit that can be required for a Bin 4 
source (2.5-Log) is achievable with UV. Log credit based on UV dose table. 

It is reasonable to expect that the high quality, low turbidity Lake Huron source water 

from a remote intake, not susceptible to surface runoff, will be cl assified in Bin 1 and require no 

greater than a 3-Log removal value (LRV). However, there is th e potential for algae growth and 

animal activity at the intermediate storage reservoir, which c ould impact raw water quality, so 

provisions have been made to provide additional treatment processes in the future to provide 

additional LRV in the event that the source water bin classification is higher than Bin 1 or Bin 2. 

A conventional filtration process can provide the required treatment up to Bin 2 classification if 

~ 6annettFieming 6 
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it is operated well and consistently low effluent turbidity is m aintained. For Bin 3 or Bin 4 

classifications, UV disinfection may also be required. For this study, costs include provisions for 

future installation of a UV disinfection system. 

8.3.3 Process Concept 

As directed by Genesee County, the treatment process used in thi s evaluation is 

conventional clarification/filtration, including: rapid mixing, floccul ation, high-rate clarification 

with plate settlers, and granular media filtration. This treatm ent train is represented in Figure 

8.1. 

The process concept includes hydraulic and physical layout considera tions for potential 

future processes. These processes may include carbon contact basins, intermediate ozonation in 

basins or with sidestream injection, post-ozonation, granular activated carbon (GAC) contactors, 

and/or UV disinfection. Pipe connections and structures with provisions for hydraulic head to 

accommodate future process steps are included in the estimated quantities. 

8.3.4 Unit Process Design Criteria 

The following sub-sections summarize the design criteria and proposed size of each unit 

process for the conceptual 36 mgd facility. Conservative design cri teria, relative to the high 

quality source water, have been proposed for this study. All design cr iteria are in accordance 

with or exceed the Ten States Standards. Filters are conservat ively designed with a surface 

loading rate of 2 gallons per minute per square foot (gpm/sf) at t he initial maximum day demand 

and plant use (26.5 mgd), with the anticipation that, after the filter s are in service, plant-scale 

trials will confirm that they can be permitted to operate at a higher surface loading rate (2. 7 

gpm/sf) to achieve the plant capacity of36 mgd necessary to supply Genesee County's 25-year 

projected maximum day demand and plant use. The filters could ultima tely be rated at 4.0 

gpm/sf, if supported by plant-scale trial data, to achieve the 50-year projected maximum day 

demand and plant use. Because the rapid mix process is relatively small and the incremental cost 

to design and construct facilities sized for the future WTP capacity is minor, the rapid mixers are 

sized to be able to treat flows up to the 50-year projected demand and plant use ( 48 mgd). 

~ 6annettFieming 7 
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8.3.4.1 Raw Water Equalization 

A. Type 
B. Number of tanks 

Prestressed Concrete or Steel 
2 

C. Volume per tank, Mgal 
D. Total volume, Mgal 
E. Total detention time, hr (at 50-year design capacity) 
F. Tanks can be operated individually or in parallel 
G. Tanks provided with drain to wastewater handling system for removal of 

accumulated solids 
H. Dimensions, ft. 

1. Diameter 
2. Side Water Depth 

Raw water equalization is provided at the WTP to dampen raw wat er pumpmg 
rate fluctuations. The need for and capacity ofWTP raw wat er equalization 
should be evaluated during final design, as potential elimination of the raw 
water equalization tanks could provide significant cost savings. 

8.3.4.2 Rapid Mixing 

2 
4 
2 

98.6 
35 

A. Type 
B. Number of basins 

Concrete basins with vertical turbine mixers 
2 

C. Capacity per basin, mgd 
D. Total capacity, mgd 
E. Detention time, sec. 
F. Basins can be operated in series or in parallel 
G. The length and width of the basin should be equal 
H. Dimensions, ft. 

1. Width 
2. Length 
3. Mixing Zone Depth 

I. Mixing volume per basin, gal. 

8.3.4.3 Flocculation 

24 
48 
10 

6 
6 

10.5 
2,800 

A. Type 
B. Number of basins 

Concrete basins with horizontal reel mixers 
3 

C. Capacity per basin, mgd 
D. Total capacity, mgd 
E. Number of flocculation stages per basin 
F. Flocculation detention time, min. 
G. Maximum horizontal velocity, ft/min 
H. Provide inlet and outlet stages for each basin 
I. Dimensions, ft. 
1. Width 
2. Length - each stage 

~ 6annettFieming 
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3. Length - inlet stage 
4. Length - outlet stage 
5. Sidewater depth 

J. Volume per basin, gal. 
1. Flocculation 
2. Total 

K. Baffle walls 

8.3.4.4 High-Rate Clarification 

A. Type 
B. Number of basins 
C. Capacity per basin, mgd 
D. Total capacity, mgd 

3 
3 

17 

252,000 
283,000 

Ported 

Concrete basins with inclined plate settler 
3 

12 
36 

E. Size to match width of flocculation basins 
F. Projected horizontal plate surface overflow rate, gpm/sf 0.3 

10 
4.5 
55 

2.0 

G. Plate length, ft. 
H. Plate width, ft. 
I. Plate angle, deg. 
J. Maximum velocity in effluent troughs, fps 
K. Provide space in front of plate packs for access to sludge collection 

equipment in basin 
L. Number of plate rows per basin 
M. Number of plates per row 
N. Number of plate packs per row 
0. Basin dimensions, ft. 
1. Space in front of packs 
2. Total length 
3. Width 
4. Sidewater depth 

P. Volume per basin, gal. 
Q. Sludge collection 
1. Type 

2. Number of units per basin 
a. Longitudinal scrapers 
b. Cross collectors 

8.3.4.5 Granular Media Filtration 

A. Type 

B. Number of filters 
C. Filtration rate, gpm/sf 
D. Capacity per filter at 2 gpm/sf, mgd 
E. Total capacity at 2 gpm/sf, mgd 

7 
170 

2 

10 
51 
45 
17 

292,000 

Chain and Flight type with cross collectors 
and gravity blowdown to wastewater facilities 

2 
1 

Dual cell with center wastewater gullet and 
washwater/effluent flume below each cell 

6 filters (12 cells) 
2.0 

F. Surface loading rate at 36 mgd plant flow, gpm/sf 

4.4 
26.5 

2.7 

~ 6annettFieming 10 
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G. Length- each cell, ft. 
H. Width - each cell, ft. 
I. Area per filter, sf 
J. Media Depth, inches 
1. Sand 
2. Anthracite 
3. Future deep bed depth, total 

K. Support gravel, inches 
L. U nderdrain type 
M. Backwash Pumping 
1. Type 
2. Number 
3. Capacity, gpm at 20 gpm/sf 
4. Total dynamic head, feet 
5. Horsepower, hp 

39 
20 

780 

12 
18 
75 
12 

Parallel lateral, air - water 

Vertical turbine pumps 
2 

N. Note: Michigan regulations do not require plant rating with one fil 
service if plant design includes four ( 4) or more filters. 

15,600 
40 +/-

250 
ter out of 

8.3.4.6 Finished Water Storage 

A. Type Cast in place concrete with internal baffling 
B. Number of clearwells 2 
C. Length- each, ft. 103 
D. Width - each, ft. 7 5 
E. Sidewater Depth- each, ft. 20 
F. Volume - each, Mgal. 1.1 
G. Clearwell storage includes volume to provide washwater for two (2) filter 

backwashes, 10 minutes of equalization storage at 36 mgd, and 0.5-Log 
inactivation of Giardia with a chlorine residual of 1 mg/L at a finished water pH 
of 8.0 and temperature of0.5 °C. 

H. Clearwells will normally operate in series. They are a rranged so either can be 
taken out of service with flow continuing through the remaining clearwell. 

I. The clearwell size is based on providing the required disinfec tion CT at the 36 
mgd initial design rate. Additional disinfection CT could be provided f or 
expanded plant flows through provision for clearwell expansion, increasing the 
disinfectant level, or by taking CT credit for the finished water transmission 
mains between the finished water pump station and the Henderson Road P umping 
Station. Genesee County could also consider utilizing the transmiss ion mains 
between the finished water pump station and the Henderson Road Pumping 
Station to achieve CT initially, thereby reducing the required cl earwell volume 
and reducing the initial capital cost. 
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8.3.4.7 Finished Water Pumping 

A. Type 
B. Number of units 

C. Capacity per unit, mgd, 
D. Total firm pumping capacity, mgd 
E. Total dynamic head, ft. 
F. Horsepower, hp 

vertical turbine pumps 
4 

G. Finished water pumping capacity based on construction of two (2) 42-i 

12 
36 

140 
500 
nch 

diameter finished water mains to convey water to the Henderson Road Tanks. 

The initial finished water pumping capacity is sized to provide adequate reliable pumping 
capacity (with one pump out of service) to meet Genesee County's 25-y ear maximum 
day demands. The high service pump station conceptual design includes provi sions for 
installation of an additional pump to increase the reliable high servi ce pumping capacity 
to 48 mgd. 

8.3.4.8 Process Wastewater and Residuals 

A. Design Concept- Zero Discharge Facility 

1. Provide clarification for filter backwash wastewater. Backw ash 
wastewater will be batch-clarified in a fill and decant cl arifier. After 
clarification, the supernatant will be directed to the head of the plant. The 
underflow solids will be discharged to the thickener. 

2. Provide a thickener for sedimentation basin sludge blowdown and 
wastewater clarifier underflow solids. Discharge the thickener supernatant 
to the wastewater clarifiers. 

3. Provide a residuals dewatering facility for all thickened sl udge. Final 
disposal of sludge is assumed to be at an offsite landfill for deve loping 
anticipated operating costs. Discharge belt filter press fi ltrate to the 
thickener. 

B. Batch Backwash Wastewater Settling Tank 
1. Type 
2. Number 
3. Design criteria 
a. Settling rate, ft./min. 

Circular clarifier with scraper mechanism 
2 

0.067 
b. Clarifier volume sized to contain filter backwash wastewater 

from one filter backwash and thickener supernatant flow 
4. Diameter, ft. 83 

C. Thickener 
1. Type 
2. Number 
3. Solids loading, lbs/day/sf 

~ 6annettFieming 
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4. Storage, days at maximum solids production 
5. Diameter, ft. 
6. Total Depth (including hopper), ft. 

D. Dewatering System 
1. Type 
2. Number 
3. Capacity, lbs/day 

4 
51 

14.5 

Belt filter press 
2 

8,000 

A "Zero Discharge" concept is used in this conceph1al design fo r the purpose of 
developing a conservative opinion of project costs for process wastewat er handling, based on 
regulatory and permitting uncertainties related to other potentia 1 process wastewater treatment 
alternatives. Because of the significant costs associated wi th the wastewater processing 
facilities, Genesee County should further explore additional alternat ives that may have 
significant cost advantages, such as construction of lagoons, during t he preliminary and final 
design phases of the project. The use of a lagoon system could reduce capital cost by up to $5 
million, as compared to the "Zero Discharge" approach. The te chnical feasibility as well as the 
permitting and regulatory aspects of each alternative should be consi dered along with the 
potential cost savings. 

8.3.4.9 Security Provisions 

The WTP Opinion of Probable Cost includes cost allowances for site s ecurity measures, 
including the cost of double fencing, as requested by Genesee County , in addition to allowances 
for security systems such as closed circuit cameras, an acce ss control system, and a fence 
disturbance detection system. 

~ 6annettFieming 13 
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8.4 Opinion of Probable Cost and Schedule 

8.4.1 Capital Cost 

The opinion of probable WTP capital cost is summarized in Table 8.4. Th 

a cost for each of the key process components included in this conceptual 

mechanical, and contractor overhead and profit are included as a calcula 

construction costs. 

Table 8.4: Opinion of Probable Capital Cost 

Conventional 
Description Filtration 

Raw Water Equalization$ 3,300,000 
Site Work $ 6,100,000 
Pretreatment $ 10,500,000 
Filtration $ 13,100,000 
Chemical Facilities $ 4,600,000 
Administration $ 3,000,000 
Residual Handling $ 7,400,000 
Finished Water Storage$ 3,600,000 
High Service Pumping $ 3,400,000 

Subtotal 55,000,000 
Electrical (13%) $ 7,200,000 
Mechanical (7%) $ 3,800,000 

Subtotal 66,000,000 
Contractor Overhead and $ 14,500,000 
Profit (22%) 

Total- (ENR 8688) 80,500,000 

e table includes 

design. Electrical, 

ted percentage of 

Potential cost savings associated with elimination of raw wate r equalization, elimination 

of wastewater handling equipment associated with the "zero dis char ge" concept in favor of 

lagoons, and reduction of the finished water clearwell size, as des cribed in Section 8.3, could 

result in project cost savings of approximately $13 million to $14 mi llion. Potential cost savings 

are discussed in Appendix 15. 

As requested by the project team, project costs including design c ontingency, 

construction contingency, and engineering, bonds, legal, and administrative costs are not 

included in the WTP Opinion of Probable Capital Cost. These costs, whi ch are assumed to be 

3 7% of the construction costs, will be applied by the project team 

Costs. 
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8.4.2 Lan d Acquisition 

Genesee County will need to acquire a minimum of 25 acres for construction of the WTP. 

Based on the land acquisition cost for rural acreage provided by Genesee County, WTP land 

acquisition cost of at least $150,000 should be anticipated. 

8.4.3 Annual Cost 

Annual costs were calculated for various WTP operational categories and are shown in 

Table 8.5. 

Table 8.5: Annual Operating Costs 

Projected Annual O&M Expenses (2014) 
Maintenance $852,200 

Labor $859,248 

Chemicals $276 300 

Power $611 800 

Residuals $64 400 

Depreciation $1,250,000 
TotalO&M $3.913,948 

Annual costs were based on the following considerations: 

• WTP labor costs computed as follows: 

Table 8.6: WTP Labor Cost Summary 

Staff 
Full-Time Hourly Fringe 

Position Employees Rate Benefits otal 
Superintendent 1 $35.00 $21.70$ 17,936 

Supervisor 1 $30.00 $18.60$ 01,088 

Operators 5 $20.00 $12.40$ 36,960 

Mechanic 1 $25.00 $15.50$ 4,240 

Mechanic's Helper 2 $20.00 $12.40$ 34,784 

Instrument Technician 1 $25.00 $15.50$ 4,240 

Total Labor $859,248 

• Process power costs were based on $0.063 per kilowatt-hour (kwh) and included 

all significant pump and mixer loads at average flow for each year. 

• Chemical costs were calculated based on average dosage used by the Detroit Lake 

Huron facility and average production for each year. 
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• er Residuals dry solids quantities were calculated based on source wat 

constituents, average day flow for each year, and average chem ical dosages. 

Disposal costs were based on a 20% solids cake and $70 per ton disposal fee. 

• Maintenance costs were estimated to be 5% of electrical/mec hanical equipment 

initial capital cost per year, 3% of static equipment, and 1% of cone rete. 

• 
Maintenance labor was included with the labor cost. 

Depreciation costs were included for mechanical equipment only, deprec 

over a 20-year useful life. 

8.4.4 Schedule 

iated 

The time required to design and construct the Genesee County WTP is approximately 46 

to 52 months, as summarized in Table 8.7, based on a traditional design-bid -build project 

delivery approach. The following basic project schedule assumes a March 1, 2010 start date for 

design and permitting services. 

Table 8.7: Project Schedule 

PHASE DURATION START COMPLETION 

Design 18 months 3/1/10 9/1/11 

Permitting 6 months 3/1/11 9/1/11 

Bid 1.5 months 9/1/11 10/15/11 

Award 2 months 10/15/11 12/15/11 

Construction 24 months 12/15/11 12/15/13 

Totalu> 45.5 months 3/1/10 12/15/13 

Contingencl"> 6 months 12/15/13 6/15/14 
(l) .. 

Considers overlap ofDes1gn and Perm1ttmg Phases. 

(
2

) Schedule contingency for potential permitting and weather delays. 

The WTP project schedule could be somewhat accelerated, if necess ary, to coordinate 

with the overall water supply project schedule. Genesee County could also consider a design

build project delivery approach to more significantly reduce the project schedule. 
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Lake Huron Water Supply Study Appendix 8A- Genesee County WTP Modifications 

8A.l Introduction 

The concept for a new Lake Huron Water Supply was developed consistent with the criteria 
established prior to beginning the study work. The following processes have been incorporated into 
the water treatment plant planned to serve GCDC-WWS customers. Although these processes 
provide greater treatment options, they are not required for a reliable, high quality water supply. 

Raw water equalization: Equalization was originally included for balancing of incoming water 
supply with flow through treatment plant. A flow control valve can be substituted to control plant 
flow. 

Residuals handling: One of the criteria originally established for the WTP was "zero waste 
discharge". Since the facility will likely be located in a rural area and public sewers will not be 
readily available, the proposed WTP has been planned with provisions for onsite processing and 
treatment of residuals resulting from the treatment of water. However, with the high quality 
source water, the residual quantity is expected to be suitable for lagoon treatment. 

Finished Water Storage: Clearwell storage provided following disinfection has been designed to 
provide sufficient contact time for disinfection. The clearwell volume can be reduced since the 
finished water pipeline planned between the WTP and the Henderson Road Pump Station will 
provide the required disinfection contact time. 

To finalize this study, the cost savings resulting from the three modifications above have been 
included in the project costs. Table 8-8 shows the adjusted construction cost for the GCDC-WWS 
WTP. 

Site Work 

Pretreatment 

Filtration 

Chemical Facilities 

Administration 

Subtotal 

Contractor OH&P 

Total 

Page 1 
02/20/09 



EPA-RS-20 15-0112990000069 

APPENDIX 9 

Lake Huron Water Supply Study 

Technical Memorandum 

City of Flint Water Treatment Plant 

Karegnondi Water Authority 
City of Flint 

Genesee County 
Lapeer County 
Sanilac County 

February 20, 2009 

Ill WADETRIM 

555 South Saginaw Street 
Suite 201 

Flint, Michigan 48502 



EPA-RS-20 15-0112990000069 

Karegnondi Water Authority Lake Huron Water Supply Study 

Appendix 9 - City of Flint Water Treatment Plant 

9.1 - Purpose 

This Technical Memorandum outlines the general design components of upgrades to the City of 
Flint's Water Treatment Plant. The treatment facilitys average day design capacity is 20 million 
gallons per day (mgd); maximum day design capacity is 36 mgd. 

9.2 - Background 

9.2.1 - Current Water Supply 

The City of Flint has purchased treated water from the City of Detroit Water and Sewerage 
Department (DWSD) since December 1965. Presently, the City of Flint and Genesee County 
receive treated lake water through a single pipeline from the DWSD. While the City receives 
treated water from the DWSD, water is pumped by the DWSD to the Flint Water Treatment 
Plant (WTP) where the water is monitored daily and distributed throughout the City. Although 
this is the City's primary supply, the Flint WTP was designed to act as a standby backup source 
for potable water, which is obtained from the Flint River and treated at the plant. 

Over the past decade the City of Flint has undertaken substantial multi-phased plant upgrades 
in order to increase overall treatment capacity and to provide adequate treatment for their 
emergency surface water supply in accordance with Michigan Department of Environmental 
Quality (MDEQ) standards. As a result, by the end of 2005, much of the WTP had been 
rehabilitated and upgraded, and is now capable of producing finished water of similar water 
quality to that of water received from the DWSD, by treating raw water from the Flint River. 
However, if the treatment plant were to accept raw water from Lake Huron as a result of the 
proposed regional water distribution system discussed within the Technical Memorandum, 
additional plant upgrades will be necessary. 

9.2.2 - Current Plant Operation 

As stated previously, the normal operation of the Flint WTP is to monitor the amount of water 
supplied by the DWSD and distribute it to consumers within the City of Flint. While this remains 
the City's primary source of treated drinking water, tre treatment plant was originally designed 
and operated as a two-stage facility to treat Flint River water, prior to filtration. While the 
treatment plant has not been operated continuously since the City of Flint contracted with the 
DWSD for water, the City periodically operates the treatment plant to demonstrate that it can 
reliably treat Flint River water, should the supply of water from Detroit be interrupted. 

Currently, when the WTP is operated as designed, and water from the Flint River is used as the 
raw water source, water enters the plant through trash racks at the river Intake Structure and 
then flows through a 72-inch pipe to Pump Station No. 4. At the pump station the flow is split 
and passes through one of the two traveling screens before flowing into the suction well at 
Pump Station No. 4. 

(I] WADETRIM Page 1 of 20 
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Karegnondi Water Authority Lake Huron Water Supply Study 

Four (4) low-lift pumps, Pumps No.3, 4, 5, and 6, pump the water into a pair of 48-inch force 
mains that combine into a single 48-inch force main. From there, water passes through a 
Venturi meter vault and into a 54-inch main that eventually empties into the Ozone Contactor 
facilities. 

The Ozone Contactor facilities are comprised of a pre-sedimentation chamber followed by three 
(3) parallel contactor trains. Each train itself is composed of a diffusion basin divided into four 
(4) cells, followed by a contact chamber that is divided into nine compartments by baffle walls. 
Following ozonation, water flows by gravity through a 54-inch pipe to the two-stage, Lime 
Softening facilities. 

The first stage (primary) treatment process consists of a Rapid Mix chamber, Primary 
Flocculation, and Primary Clarification facilities. Prior to entering the Rapid Mix chamber, water 
is dosed with ferric chloride, primary coagulant chemical. If necessary, the water is also dosed 
with a coagulant aid polymer. Once mixed, water flows to either one of the two, three-stage 
Primary Flocculation basins, then into Primary Clarification facilities. Primary clarification 
consists of three (3) parallel basins, each equipped with inclined plates to enhance solids 
removal. Effluent from the clarification process is conveyed by channel to second-stage 
(secondary) treatment to achieve softening through the addition of lime and polymer. Sludge 
currently generated during primary clarification is pumped to the Residuals Equalization 
Clarifier. Both solids and liquid flow by gravity into the sanitary sewer system of the City of Flint 

The second-stage (secondary) treatment process consists of two parallel, solids-contact 
clarifiers. Lime is used as the coagulant chemical for softening. If necessary, the water is also 
dosed with a coagulant aid polymer. Secondary effluent from each solids-contact clarifier flows 
into a Recarbonation basin where carbon dioxide is added. Effluent from the two Recarbonation 
basins flows by open channel to the Filters. Lime sludge generated from the secondary 
treatment process is pumped to the lime lagoons. 

Twelve (12) dual media filters operate in parallel, each with filter media consisting of 12 inches 
of sand and 30 inches of granular activated carbon (GAC) cap. Filter waste backwash water and 
filter-to-waste water is also pumped to the Residuals Equalization Clarifier basin. Filter effluent 
flows by gravity from the filters to Clearwell No. 3. The capability exists to add a filter aid 
polymer to the filter influent flow and sulfur dioxide can be added to the filter backwash water to 
eliminate any chlorine residual, thereby extending the life of the GAC cap. 

From Clearwell No. 3 filtered water is then pumped to the Dort Reservoir for chlorination and 
blending with the Detroit water supply. Once blended, water flows by gravity from the Dort 
Reservoir to the high-service pumps at Pump Station No.4. From there, water is pumped by 
one or more of the five high-service pumps, Pumps No. 1, 2, 7, 8, and 9, into the City's 
distribution system. 

When treating raw water from Lake Huron, some of these processes and chemical additions 
become unnecessary and can be bypassed, or deleted, while other treatment processes and 
chemicals become necessary. Thus, if the plant were to treat raw water from Lake Huron on a 
continuous basis, portions of the plant would require modification or upgrades, as discussed in 
the following section. 
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9.3 - Unit Process Design for Treating Water from Lake Huron 

Of the processes and infrastructure located within the Flint WTP, the following areas will require 
some form of modification or upgrade in order to treat raw water from Lake Huron: 

1) Raw Water Feed to Ozone Contactor Basin; 
2) Power Infrastructure; 
3) Emergency Power; 
4) Post-Filtration Disinfection System; 
5) Aluminum Sulfate Feed System; 
6) Phosphoric Acid Feed System for Corrosion Control and Sequestering; 
7) Post-Filtration Pump Station; 
8) Telemetry and SCADA Systems; 
9) Security Measures; and 
10) Secondary Emergency Connection to Genesee County. 

For clarification purposes Figure 9.1 has been included and depicts a schematic of the 
upgrades presented herein. 

9.3.1 - Raw Water Feed 

It is anticipated that raw water from Lake Huron will be fed to the WTP via a 48-inch diameter 
pipe, which will be piped directly to the Ozone Contactor Basin. In order to avoid re-pumping at 
the WTP, it will be necessary to maintain a hydraulic gradient of approximately 747 feet at the 
inlet to the Contactor Basin within the 48-inch transmission main. Furthermore, it is anticipated 
that several utilities will be crossed during the construction of the 48-inch raw feed line to the 
Contactor Basin including, but not limited to, several major water lines from Pump Station No. 4, 
including two 42-inch water mains and a 48-inch water main; a 6-inch sanitary sewer line; yard 
piping consisting of an 18-inch, a 24-inch, and a 36-inch water main; a 21-inch storm sewer; and 
miscellaneous telephone and electrical lines. 

9.3.2 - WTP Power Infrastructure 

Currently, the treatment facility utilizes 2,400 volts as facility-wide power to directly serve the 
2,400-volt switchgear and motors currently located in Pump Station No.4, as well as 
transformers throughout the facility. Based on the current state of the facility's power 
infrastructure, as well as a number of the proposed improvements discussed herein, there are a 
number of items that need to be addressed in regard to the overall power infrastructure: 

• The plant's incoming power feed voltage needs to be ra ised from 2,400 volts to 
4,160 volts. This would allow the plant to utilize the existing network of feeders to 
handle nominally twice the power-carrying capacity and eliminate the need to 
provide additional feeder capacity to Pump Station No.4. 
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• As a result of the voltage change, it would also requ ire some modification of any 
existing 2,400 volt equipment and reconnections or replacement of all existing 
2,400 volt transformers. For example, the southwest MCC room transformer
rated at 1 ,000 KV A- and the Ozone Contactor Basin transformer- rated at 750 
KVA-should be field convertible to 4,160 volts. It is anticipated that a number of 
additional transformers will also need to be converted in the field, including: 

o Two (2) 225-KV A dry transformers in the Main Substati 
o Two (2) 1 00-KV A dry transformers in the North Electri 
o Two (2) 300-KV A dry transformers in the South Electri 

( 1) in the southeast Office Area. 

on; 
cal Room; and, 
cal Room and one 

• Transformers located in the Electrical Maintenance F acility and Control Station 
No. 2 (located offsite) are not field convertible and will be replaced with units 
capable of operating at 4,160 volts. 

9.3.3 - WTP Emergency and Backup Power 

As a base-load facility capable of producing water at any time, the Flint WTP must have the 
ability to deal with power outages. Although the plant currently has a dual 46-KV primary feed 
system with automatic transfer entering the plant, these feeds come from the same switch yard. 

While the plant is also equipped with two main substation transformers (operating in parallel) 
and dual 2.4-KV conductors to the majority of the plant, this setup does not address power 
issues that may occur with the generating utility or the transmission grid. For example, if the 
generating utility were to experience a failure at the switch yard, the possibility exists that the 
failure would cause the subsequent failure of both primary feeds to the treatment facility, which 
in turn would require the plant to operate using another power source or emergency power. 

In the past, the plant has used two (2) Fairbanks Morse 1.8 MW diesel engine generators for 
emergency power. However, while these high-quality units were designed for full time power 
generation applications, they are antiquated equipment that had a history of significant 
maintenance issues. As a result, a series of three to four new generators, working in parallel, 
are proposed to replace these generators. 

A likely location for a new bank of generators would be in the immediate vicinity of the existing 
sub-station. Based on emergency loading requirements of approximately 1.7 MW for the entire 
facility, and allowing for one unit to be out of service, a bank of three (3) 1-MW units or four (4) 
0.75-MW units would be capable of providing adequate emergency power. 

In addition to the generators, however, additional switchgear, fuel storage tanks, controls, and 
computer monitoring (e.g. SCADA) would be required to complete the proposed Emergency 
Power System. 
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9.3.4 - Post-Filtration Disinfection 

Disinfection destroys bacteria and viruses, helping to protect ecosystems and prevent the 
spread of waterborne disease. The most commonly used disinfectant for both drinking water 
and wastewater treatment is chlorine. Its effectiveness against a wide spectrum of disease 
causing organisms, relatively low cost, and high reliability contribute to its popularity. Chlorine 
can be applied to water directly as a gas, mixed with water and applied as a solution, or through 
the use of chlorinating chemicals. 

However, because chlorine production is energy intensive, and because energy costs have 
been increasing over the last decade, the price of chlorine has risen substantially in recent 
years. In addition, since the terrorist attacks on 9-11, water systems are giving greater attention 
to the security of their facilities and are conducting comprehensive "vulnerability assessments" 
and taking actions to protect against potential contamination of water supplies or disruption of 
service. As a result, many facilities are choosing to abandon gaseous chlorine and are turning to 
alternative methods of disinfection. 

Of the alternatives available, liquid sodium hypochlorite is becoming the disinfection chemical of 
choice because it is inherently safer than gaseous chlorine. In solution, sodium hypochlorite 
(NaOCI) is commonly known as bleach and can be purchased and delivered in bulk, or it can be 
produced in a dilute concentration with onsite equipment. Both options for using sodium 
hypochlorite are technically feasible, although there is some uncertainty regarding the suitability 
of onsite sodium hypochlorite generation systems for the Flint WTP related to the reliability, 
system efficiency, and effectiveness. 

It should be noted, however, that there are some advantages to onsite sodium hypochlorite 
generation. For example, the initial capital costs for onsite sodium hypochlorite generation 
systems are higher than bulk sodium hypochlorite systems, but the life cycle costs over a 
20-year period were estimated to be lower. Additionally, an onsite NaOCI generation system 
would have the advantage of producing NaOCI on an as-needed basis, so degradation and 
large storage facilities would be immaterial. 

Further discussion with plant and City personnel, however, indicated that storage and feed 
facilities for a bulk or semi-bulk hypochlorite system would be similar to systems already onsite, 
resulting in operating and maintenance issues that would be comparable. And, the lower capital 
investment associated with a bulk system is more attractive at this time. 

For the use of bulk sodium hypochlorite, sodium hypochlorite is typically transported at 12 to 
15% concentration. Upon delivery, the chemical can be diluted to the desired storage 
concentration. USEPA typically requires storage of a 30-day supply of treatment chemicals. 

While storage of the chemical solution at higher concentrations allows for lower required 
volumes, higher concentrations accelerate the breakdown of sodium hypochlorite to undesired 
byproducts. Other factors that accelerate the breakdown of sodium hypochlorite include 
increasing temperature, increasing exposure to ultraviolet light, and deviation from the optimal 
pH range. Water treatment plants normally store sodium hypochlorite in bulk at concentrations 
from 65 to 12%, based on expected use. 
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It is anticipated that liquid sodium hypochlorite will be purchased and delivered to the Flint WTP 
where it will be diluted to a lower concentration and stored in corrosion-resistant bulk storage 
tanks. Ideally, the tankage should be installed in a dark and temperature-controlled environment 
maintained at about 60 to 70° Fahrenheit. If that is not feasible, it should be in a shaded 
enclosure with good airflow to slow degradation. The tanks themselves should be double-walled 
and constructed of a NaOCI-compatible fiberglass resin with a resin-rich vinyl ester inner wall. 

It is anticipated that the proposed NaOCI system will fit within the confines of the existing 
chlorine facilities. Based on an average daily plant flow of 20 MGD, a typical dosage rate for 6% 
concentrated solution would be 1 part per million (ppm) and the system would require 
approximately 10,000 gallons of storage to meet the monthly storage requirements 
recommended by the USEPA. Working within the space limitations of the facility, it is anticipated 
that two tanks of approximately 4,500 gallons each would be required, as well as a tank of 
approximately 2,100 gallons. 

Typically, a 4,500-gallon bulk load of 12% solution concentration delivered to the site would then 
be split equally between the two proposed 4,500 gallon storage tanks. Both tanks would then be 
filled with dilution water to provide a total of 9,000 gallons of a 6% solution. As the chemical was 
used, and the stored volume decreased to approximately 2,000 gallons, the remaining chemical 
in the larger tanks would be transferred to the 2,1 00-gallon storage tank, which would provide 
approximately one week's worth of solution, based on average daily flow rates and dosages. 
With the two larger tanks empty, a subsequent full truck load of bulk chemical could be 
delivered to initiate the dilution process again. 

Pumps will be provided to transfer chemical from the storage tanks to a day tank. From the day 
tank, the chemical will be delivered by the metering pumps to the injection points. A water 
flushing system will be provided to allow for flushing of the entire system during shutdown or 
intermittent-usage periods to minimize gasification and crystallization. 

The feed system will be automatically controlled and take advantage of available control 
technology. Because of the degradation potential of NaOCI, chlorine-residual control is 
warranted. The residual sample point should be relatively close to the NaOCI application point 
on the downstream side to avoid "chasing" the residual set-point. As an added precaution, pH 
monitoring can be installed on the NaOCI storage tank or in the tank discharge line to monitor 
any drops in the pH of the neat solution that would indicate contamination problems. 

Personnel who handle NaOCI will need to take the same precautions as they would for any 
other caustic material. Care should be taken to assure that the NaOCI does not come into 
contact with the skin; if it does, the skin should be immediately flushed with water. Emergency 
eyewash/showers will be provided as required within the chemical room and at the unloading 
station. 

9.3.5 - Aluminum Sulfate Feed System 

Aluminum sulfate (also called "alum") or a similar metal salt is used as a primary coagulant for 
removing turbidity, color, bacteria, algae, and other organic compounds from surface or 
groundwater. 
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For this application, it is proposed that alum be purchased as a liquid at a concentration of 48% 
in a water solution. It is anticipated that the solution will added to the incoming raw water at the 
rate of approximately 1-3 milligrams per liter (mg/L). 

The three existing double-walled corrosion resistant fiberglass tanks currently used for bulk 
storage of ferric chloride, along with one additional new tank to match the existing, would be 
used to provide the required bulk storage volume. The three existing day tanks currently used 
for ferric chloride would be converted to alum feed day tanks. 

Transfer pumps would be provided to transfer the alum from the storage tanks to the required 
day tank, per MDEQ requirements. Chemical metering pumps will draw from the day tanks and 
deliver chemical to the desired point of application. 

9.3.6 - Corrosion Control and Sequestering Agent 

Phosphate corrosion inhibitors and sequestering agents are among the few recognized 
chemicals that can be safely added to potable water to produce a significant improvement in 
distribution system corrosion, colored water, and scale control. Over 200 phosphate-based 
products are ANSI/NSF Standard 60 certified for potable water treatment for corrosion control 
and metal sequestering. 

Phosphate products for potable water treatment can be broadly classified into three groups: 
phosphoric acid, orthophosphates, and condensed phosphates. Phosphoric acid, 
orthophosphates, and condensed phosphates encompass a wide variety of chemical 
compounds having potential for potable water treatment applications. The application of each 
phosphate product depends upon the specific properties or treatment desired. 

For this application, it is proposed that phosphoric acid be purchased as a liquid at a 
concentration of 31% phosphate in a water solution. It is anticipated that the solution will be 
added to the filtered effluent water at the rate of approximately 1-2 milligrams per liter (mg/L). 
Based on an average daily plant flow rate and average dosage rates, approximately 
1,125 gallons of storage would be required to meet the minimum 30-day storage requirements. 
A 6,000 gallon bulk storage tank would allow delivery of a full truckload of the chemical. 
A transfer pump would be provided to transfer the phosphoric acid from the storage tank to a 
120 gallon day tank. Chemical metering pumps will draw from the day tanks and deliver 
chemical to the desired point of application. 

9.3.7- Post-Filtration Pump Station 

A new transfer pump station, similar to Pump Station No.4, will be constructed to serve two 
purposes: (1) to transfer treated water from the GAC filters to the Dort Reservoir; and (2) to 
back-feed Genesee County in case of emergencies. Without the pump station to transfer water 
to/from the treatment process, the WTP would be unable to use the reservoir due to hydraulic 
limitations. 

(I] WADETRIM Page 8 of 20 



EPA-RS-20 15-0112990000069 

Karegnondi Water Authority Lake Huron Water Supply Study 

The pump station itself will be constructed north of Plant No. 2 in the northeast corner of the 
WTP site. It will consist of a one million gallon clear well and a wet well, and will be equipped 
with three (3) low-lift pumps. The low-lift pumps, each equipped with a variable frequency drive, 
will be used when pumping to the Dort Reservoir. Space for the addition of a future pump will be 
provided, but the firm capacity of the three low-lift pumps will be 36 mgd without the future 
pump. 

9.3.8 - Residuals Treatment and Solids Handling 

As stated previously, ferric chloride sludge generated during primary clarification, as well as 
filter waste backwash water and filter-to-waste water, are currently pumped to the Residuals 
Equalization Clarifier basin. With the upgrade of the plant to treat raw water from Lake Huron, 
the filter waste backwash water and filter-to-waste water will continue to be pumped to the 
Residuals Equalization Clarifier basin, where both the solids and liquid will flow by gravity into 
the sanitary sewer system of the City of Flint. Because of the switch from treating water from the 
Flint River to water from Lake Huron, it will be necessary to switch the primary coagulation 
chemical from ferric chloride to aluminum sulfate (alum). 

9.3.9- Telemetry and SCADA System 

The water treatment plant has a variety of equipment, provided by several different 
manufacturers, comprising the telemetry portion of the SCADA system. Currently, the telemetry 
system consists of a master telemetry unit (MTU) located in the plant's Operations Center. The 
MTU is an Allen-Bradley CAB SLC5104 programmable controller (PLC) and serves as the 
plant's main PLC or data concentrator. The MTU PLC communicates via Motorola UDS phone 
line modems to five remote stations- Oak, Irish, Belsay, South Genesee, and North Genesee
each of which has a complimentary Motorola UDS phone line modem and an AEI SLC5104 
PLC. The communication protocol is proprietary to Allen-Bradley. 

Four additional remote sites- Baxter/Potter, Cedar, West Side, and Torrey- communicate to 
the MTU via the use of hardwiring and YO repeaters. Each of these locations use Moore LCM 
YO repeater modules, communicating over Motorola UDS phone line modems to send status 
back to the plant and receive commands from the plant. At the plant the YO repeater units are 
hardwired to YO modules located in the MTU PLC rack. However, it is recommended to remove 
the existing repeaters and install PLC-based RTUs at all four locations consistent with the 
SCADA system currently used at the plant. 

The plant SCADA system utilizes the Allen-Bradley SLC 5/04 PLC platform, which is both a 
viable and cost effective solution for PLC-based control systems. Using Allen-Bradley's SLCs 
for additional plant SCADA also has the benefits of: 

• Standardized components with minimal spare parts inven tory. 
• Maintenance staff is already trained to support this P LC platform. 
• Additional programming software for a different pi atform PLC is not required. 
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The plant SCADA system currently uses AB DH+ communications. There are 21 PLCs and 
3 operator stations on the DH+ network for a total of 24 nodes. DH+ networks typically begin to 
degrade, depending on traffic, when the number of nodes reaches 15 to 20. The number of 
operator stations is especially critical as these MMI stations are usually "bandwidth killers." For 
example, as the SCADA system expands, the additional burden of more PLCs and operator 
stations begin to cause excessive delays in operator station command response times. 

One option to preserve the investment currently made in the DH+ communications is to provide 
a means to breakup the existing single network into several smaller ones. Additionally, surge 
protection should be investigated for all networks, as well as incoming PLC power supply and 
communications. 

All fiber lines in the plant currently being used for SCADA have six fibers. This relatively low 
number of spare fibers limits the ability to exploit any form of redundant ring self-healing 
communication technologies. Any future fiber lines should have a minimum of 12 fibers. Only 
the fibers that are used are terminated at the in-plant PLC panel locations. If for some reason a 
fiber goes bad, the DH+ network will be down until one of the spare fibers can be terminated 
and connected. 

Due to previous rehabilitation projects, the majority of in-place plant equipment is ready to be 
placed onto the plant SCADA system with only the addition of PLCs, VO wiring, and 
programming required. Concentrations of signals due to the locations of MCCs, clusters of 
primary elements or treatment equipment, and remote geographic location lend themselves to 
future locations of PLCs. Possible future PLC locations include, but are not limited to: 

• Primary Clarifiers 
• Flocculation Basins (MCC Room) 
• Chemical Feed Area(s) 
• Residuals Handling Facility 
• Main Substation 
• Backup/Emergency Power Generation Facility 

It should be noted that MCC rooms represent a concentration of signals that can be tied into the 
SCADA system with minimal wiring and conduit costs. Areas such as that of the Primary 
Clarifier will require a substantial amount of wiring and conduit to the field devices and control 
panels to obtain the required interface signals. 

In addition to new PLCs, it is recommended that: 

• The plant continues the use of the AB SLC 5/04 plat 
expansion to its SCADA system. 

form for any remaining 

• The existing DH+ network be split into four separate n etworks, using a DH+ 
gateway located at the Main PLC location to function as a switch and limit the 
traffic seen on each of the four networks. 
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• A separate Ethernet drop be provided from the gatewa y for the sole purpose of 
operator station communications. This will limit MMI traffic seen on each of the 
four DH+ networks. 

• The existing AB 1784-KT cards in the operator station c omputers be replaced 
with dedicated NIC cards. This dedicated SCADANMI Ethernet network should 
have no other drops to it. 

• DH+ surge arrestors be installed on every DH+ network, Et hernet network, PLC 
panel power circuit, RS232 serial communication network, and antenna coax. 

• The use of an isolated grounding system be employed on n 
where not cost prohibitive on existing equipment. 

ew equipment or 

• All spare fibers at all locations be terminated and t ested. This will allow for a 
quick changeover in case of a fiber failure. Fiber patch panels should be installed 
at all locations where space permits for proper management and protection of the 
fiber communication backbone. 

• All new installations employ higher count fiber cables (minimum 12 fibers). 
Where practical, replace existing cables with new to get more spare fibers. 

• Make use of redundant fiber modules and adopt a self- healing ring topology for 
the fiber network. The fiber modules should have diagnostics capability that will 
allow the SCADA system the ability to monitor the health of the various links in 
the fiber network. 

In addition to the recommended upgrades/modifications to the SCADA system, separate NIC 
cards should be installed in each of the operator stations, which should be dedicated solely for 
the plant SCADA and should not reside on any other network. By taking this step, the plant will 
achieve a firewall between the PLC network and the plant PC network. Should future intranet 
connectivity be desirable at the operator stations, a standalone web server could function as a 
resource to post real time SCADA information on web pages. This web server could be 
connected to the plant PC network to allow access to web page information via any in-plant web 
browser. 

Please note, any connection to the internet should be made through the city-wide firewall 
administered by City Information Technology (IT) staff. At the proposed time of implementation 
of an intranet or internet connection at an operator station, an evaluation should be made as to 
the ability to secure this connection based on the current software and hardware technologies. 

As stated previously, the water plant makes extensive use of dedicated, conditioned phone lines 
in its telemetry system. Phone line charges can represent a significant monthly cost, especially 
on large telemetry systems. Evaluation of radio as communication has shown that while 
installation costs are typically greater than that of phone lines, radio has no monthly usage fees. 
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Also, if there is a communication failure, repairing the radio system is a self determining effort 
rather than relying on a third party (the local telephone company) of which the plant has very 
little, if any, control over. This is a major concern for a utility in an area susceptible to major 
storms that may down utility poles or damage lines. 

With radio there is usually concern about the propagation of the signal and the potential for 
interference. From observations of the service area's tqJography and foliage, radio 
communication may be successful as an infrastructure for the telemetry system. There are 
several avenues available to implement a radio-based telemetry system, including: 

• The use of 2.4 GHz frequency and associated equipment th at has a typical range 
of 2 to 3 miles. This wireless system would employ seamless Ethernet 
connectivity with typical data rates in the area of 1M to 3M baud. It should be 
noted that the range limitations of this system typically require additional access 
points to cover the required areas pertinent to the utility and the subsequent 
costs of additional access points can often be prohibitive. 

• The use of unlicensed 900 MHz radio equipment and associ ated equipment that 
has a typical range of 7 to 9 miles. These radios have a much lower bandwidth 
than the 2.4 GHz equipment, with maximum data rates in the area of 0.5M baud 
and Ethernet connectivity. Due to the higher permissible radio output power of 
1 watt, and the less line-of-sight characteristics of a lower frequency, the 
900 MHz frequency is less susceptible to rain and fog than the 2.4 GHz 
frequency. Thus, using this lower frequency should allow coverage of the areas 
pertinent to the water plant with one MTU located at the water plant. 

• Pursuing lower frequencies, such as the 450 MHz or 154M Hz bands will allow a 
permissible increase in power (typically up to 5 watts) and have even less 
line-of-site requirements. A typical range of coverage in the area of 15 miles is 
not uncommon. Several key disadvantages of even lower frequencies are the 
requirement for FCC licensing and the fixed frequency does not permit the use of 
the frequency hopping technology used on the 900 MHz and 2.4 GHz ranges. 
The frequency hopping technology has the benefit of providing an inherently 
secure radio infrastructure and a resistance to interference. 

It is therefore recommended that the water treatment plant switch from phone-based telemetry 
communication to radio-based telemetry. However, it will be necessary to conduct a detailed 
radio path propagation study utilizing a minimum fade margin of 20db at the 2.4 GHz, 900 MHz, 
and 450 MHz bands to determine the ideal frequency. 

If possible, the plant should utilize frequency-hopping technology to provide security and 
minimize interference problems. Because of the migration of RTU and PLC equipment towards 
Ethernet connectivity, the plant should also utilize a radio manufacturer that supports Ethernet, 
serial, or both types of end devices to be connected to the radio infrastructure. 
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9.3.1 0 - Security Measures 

A number of security measures have recently been implemented due to Homeland Security 
requirements at the Flint WTP in accordance with the City's Vulnerability Assessment. However, 
several items still have not been finalized and will therefore be completed as part of these 
proposed upgrades. Details of the items to be addressed are not provided within this Technical 
Memorandum as they are confidential, but associated costs for the measures have been 
included. 

9.3.11 - Secondary Emergency Connection to Genesee County 

As a secondary emergency back-up to the Genesee County Water Treatment Plant, the City of 
Flint could back feed the County through Control Station No. 2. In order to accomplish this, 
Pump #4 (at Pump Station No.4) would be replaced with a high service pump capable of 
pumping approximately 15 MGD at 250 feet of head. A VFD would also be installed along with 
the new pump, providing the capability of varying the flow to Control Station No. 2 by Flint WTP 
personnel so as not to interrupt or diminish flow to City customers. 

Please note, costs associated with these changes have not been included in the final costs for 
the balance of the upgrades and modifications proposed in this Technical Memo. 

9.4 - Treatment Performance Criteria and Basis of Design 

The following is the design criteria by which the upgrades for the City of Flint's Water Treatment 
Plant have been based. 

Firm Treatment Capacity: 
Water Supply: 
Emergency Water Supply: 

36 mgd 
Lake Huron 

Flint River 

The following Basis of Design illustrates the specifics of new and altered processes to allow the 
water treatment plant to treat raw water from Lake Huron at a quality similar to that received 
from DWSD. The average daily flow rate is estimated based on projected flow demands for the 
City of Flint for 2014. 

9.4.1 - General 

Maximum Day Flow Rate: 
Average Day Flow Rate: 
Minimum Day Flow Rate: 

9.4.2 - Ozonation 

Number of Contactor Trains: 
Maximum Flow per Train: 
Number of Compartments per Train: 
Estimated Maximum Ozone Dosage: 
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36 mgd 
16.52 mgd 

10 mgd 

3 
12 mgd 

2 diffusion basins, 9 contact chambers 
4 mg/1 
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Diffusion Basins 
Type of Diffuser: 
Transfer Efficiency: 
Size of Each Diffusion Basin: 
Hydraulic Retention Time at 16.52 mgd: 

Contact Chambers 
Size of Each Contact Chamber: 

Hydraulic Retention Time at 16.52 mgd: 

Ozone Residual Quenching 
Quenching Chemical: 
Required Dosage: 
Estimated Maximum Feed Rate: 

Ozone Generator Capacity 
Number of Generators: 
Number of Standby Generators: 
Rated Capacity of Each Generator: 
Estimated Maximum Feed Rate: 

9.4.3 - Rapid Mixing 

Number of Units: 
Maximum Allowable Flow to Unit: 
Size of Each Unit: 
Volume of Each Unit: 
Hydraulic Retention Time: 

9.4.4 - Primary Flocculation 

Number of Units: 
Size of Each Unit: 
Volume per Unit: 
Maximum Allowable Flow to Each Unit: 
Hydraulic Retention Time: 

Outlet Conditions 
Number of Openings per Unit: 
Size of Each Opening: 
Total Open Area per Unit: 

9.4.5 - Primary Clarification with Plate Settling 

Number of Basins: 
Number of Cells per Basin: 
Size of Each Cell: 

(I] WADETRIM 

Lake Huron Water Supply Study 

Fine-Bubble Ceramic Dome 
92% 

11 , X 1 0, X 23, SWD 

3.3 minutes 

8 @ 30, X 7' X 23, SWD 
1 @ 24, X 7' X 23, SWD 

27.7 minutes 

sodium bisulfate 
2.2 mg/1 per mg/1 ozone 

150 lbs/day 

2 
1 

600 lbs/day 
1 ,200 lbs/day 

2 
18 mgd 

5'-7" X 6'-6" X 21, SWD 
762 fe 

30 seconds 

2 
38' x88' x 16'SWD 

53,504 fe 
18 mgd 

35 minutes 

10 
2' X 2' 
40 ft2 

1 
4 

93' X 30' X 22' SWD 
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Volume of Each Cell: 
Area of Plates: 
Type of Weir: 
Number of Weir Troughs per Cell: 

9.4.6 - Filtration 

Type of Filter: 
Number of Filters: 
Size of Each Filter Unit: 
Filter Area per Unit: 
Filtration Rate: 
Capacity of Each Filter: 
Maximum Rated Capacity: 
Filter Box Depth: 

9.4. 7 - Disinfection 

Chemical Form: 
Average Dose: 
Maximum Dose: 
Estimated Contact Time: 
Chemical Storage Capacity: 
Day Tank Capacity: 

9.4.8 - Post-Filter Pump Station 

Low-Lift Pumps to Dort Reservoir 
Number of Pumps: 
Number of Standby Units: 
Firm Pumping Capacity: 
Rated Capacity of Each Pump: 

9.4.9 - Chemical Feed Systems 

Alum for Rapid Mix Clarification 
Chemical Form: 
Average Dose: 
Maximum Dose: 
Chemical Storage Capacity: 

Phosphates for Corrosion Control 
Chemical Form: 
Average Dose: 
Maximum Dose: 
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Lake Huron Water Supply Study 

61 ,38o fe 
20,993 ft2 

v-notch 
3 

Granulated Activated Carbon 
12 

25' X 28' 
700 sf 

3 gpm/ft2 
3 mgd 

36 mgd 
9.92 ft 

6% NaOCI solution 
1 mg/1 @ 16.52 mgd 

2 mg/1 @ 36 mgd 
25 minutes 

11 , 1 00 gallons 
1,000 gallons 

3 
1 

36 mgd 
Pump No.1 - 15 mgd@ 35' TDH 
Pump No.2- 20 mgd@ 35' TDH 
Pump No.3- 20 mgd@ 35' TDH 

Ab(S04)3 solution 
1 mg/1@ 16.52 mgd 

2 mg/1 @ 36 mgd 
20,000 gallons 

31% P04 solution 
1.0 mg/1 as P04 @ 16.52 mgd 

2.0 mg/1 as P04 @36 mgd 
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Chemical Storage Capacity: 
Day Tank Capacity: 

Hydrofluosilicic Acid for Fluoride Treatment 
Chemical Form: 
Average Dose: 
Maximum Dose: 
Chemical Storage Capacity: 
Day Tank Capacity: 

9.5- Engineer's Opinion of Construction Cost 

Lake Huron Water Supply Study 

6,000 gallons 
120 gallons 

30% H2SiF6 solution 
1.0 mg/1 as F@ 16.52 mgd 

1.0 mg/1 as F@ 36 mgd 
1,000 gallons 

200 gallons 

A detailed breakdown of construction costs is summarized in Table 9.1 through Table 9.8 on the 
following pages. Construction costs are based on the conceptual designs as outlined in the 
previous sections of this report, and have been compared with past costs from projects that are 
similar in scope and complexity. Overall, the cost to update the Flint WTP in order for the plant 
to treat raw water from Lake Huron is estimated at approximately $7.1 million. Please note, 
historical costs were trended to present day costs using the Engineering News Record 
construction cost indices. All of the following costs are based on a projected Engineering News 
Record cost index value of 8688. 

Table 9.1 - Raw Water Feed to Ozone Basing 

Item Description Estimated Cost 

48" Raw Water Line with Flow Meter (on WTP property) $ 450,000 

Connection at Ozone Base $ 520,000 

Piping, Valves, Structural Modifications to Ozone Basin $ 150,000 

Subtotal: 650,000 

15% Construction Contingency: 1> 98,000 

5% Design Contingency: 33,000 

17% Engineering, Legal, Bond and Administrative: $ 101,000 

Total: 892,000 

Table 9.2- Power Infrastructure, including Emergency/Backup Power 

Item Description Estimated Cost 

Substation Upgrade $ 980,000 

Dewatering Building Feeders $ 90,000 

Subtotal: $ 1,070,000 

15% Construction Contingency: 1> 161,000 

5% Design Contingency: 154,000 

17% Engineering, Legal, Bond and Administrative: :1> 182,000 

Total: $ 1,467,000 
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Table 9.3- Post-Filtration Disinfection System 

Item Description Estimated Cost 

Demolition of Existing Equipment in Chlorine 1-TonStorage Room $ 40,000 

Bulk Storage Containers and Day Tank $ 50,000 

Metering Pumps and Tables $ 12,000 

Piping, Valves and Accessories $ 10,000 

Containment $ 60,000 

Installation $ 75,000 

Subtotal: $ 247,000 

15% Construction Contingency: 1> 37,000 

5% Design Contingency: 12,000 

17% Engineering, Legal, Bond and Administrative: $ 42,000 

Total: $ 338,000 

Table 9.4 -Aluminum Sulfate Feed System 

Item Description Estimated Cost 

Conversion of Existing Ferric Chloride Feed System to AdJm $ 25,000 

Subtotal: $ 25,000 

15% Construction Contingency: 1> 4,000 

5% Design Contingency: 1,000 

17% Engineering, Legal, Bond and Administrative: $ 4,000 

Total: 34,000 

Table 9.5- Phosphoric Acid Feed System for Corrosion Control and Sequestering 

Item Description Estimated Cost 

Bulk Storage Container and Day Tank $ 25,000 

Metering Pumps and Tables $ 10,000 

Piping, Valves and Accessories $ 10,000 

Containment $ 35,000 

Installation $ 30,000 

Subtotal: 110,000 

15% Construction Contingency: $ 17,000 

5% Design Contingency: $ 6,000 

17% Engineering, Legal, Bond and Administrative: :p 19,000 

Total: 152,000 
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Table 9.6 - Post-Filtration Pump Station 

Item Description Estimated Cost 

Pump House Building $ 360,000 

Furnish and Install One (1) 16-MGD @ 35 ft of TDH - f-brizontally Mounted Pump $ 250,000 

Furnish and Install Two (2) 20-MGD @ 35 ft of TDH - f-brizontally Mounted Pump $ 600,000 

Internal Piping, Valves, Supports and Steady Bearings $ 250,000 

Intermediate Platforms, Ladders, Stairways, Ventilatim and Boiler System $ 450,000 

Subtotal: 1,910,000 

15% Construction Contingency: 1> 287,000 

5% Design Contingency: 96,000 

17% Engineering, Legal, Bond and Administrative: :1> 325,000 

Total: 2,618,000 

Table 9.7- Telemetry and SCADA Systems 

Item Description Estimated Cost 

Plant SCADA Panels, Installation and Programming $ 735,000 

Telemetry System Panels, Installation and Programming $ 245,000 

Additional Primary Elements $ 25,000 

Computers, Software, and Training $ 160,000 

Subtotal: 1,165,000 

15% Construction Contingency: 1> 175,000 

5% Design Contingency: $ 58,000 

17% Engineering, Legal, Bond and Administrative: $ 198,000 

Total: $ 1,596,000 

Table 9.8 - Security Measures 

Item Description Estimated Cost 

Implementation of Miscellaneous Security Measures $ 6,500 

Subtotal: $ 6,500 

15% Construction Contingency: 1,000 

5% Design Contingency: 500 

17% Engineering, Legal, Bond and Administrative: $ 1,000 

Total: $ 9,000 

9.6 - Schedule 

Given a start date of March 2010, it is anticipated that the design of the proposed updates and 
modifications to the Flint Water Treatment Plant could be completed by September 2010. Once 
the design has been completed, permits would be sought and the bidding phase could take place. 
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Construction would begin April2011, with final close-out as soon as June 2012, as shown in 
Table 9.9. 

Table 9.9- Estimated Design and Construction Schedule 

Task Approximate Date 

Notice to Proceed with Design Engineering March 2010 

Preparation of Specifications April-July 2010 

Preparation of Plans April-July 2010 

Preparation of Engineer's Estimate of Construction Co$s June-July 2010 

Preparation of Permit Application(s) July 2010 

Stakeholder Review and Preliminary Comments/Approval August2010 

Finalization of Specifications September 2010 

Finalization of Plans September 2010 

Submit Plans & Specifications to Permitting Agency forReview/Approval October- November 2010 

Bidding Phase December 201 0 

Contract Award January 2011 

Preconstruction Meeting February 2011 

Notice to Proceed March 2011 

Mobilization April2011 

Construction April 2011 -February 2012 

Substantial Completion March 2012 

Restoration, Punch-List, and Final Clean-up April2012 

Demobilization May 2012 

Project Closeout June 2012 

9.7- Engineer's Opinion of Operation and Maintenance Costs 

Based on the proposed changes at the WTP identified herein, operation and maintenance 
(O&M) costs for an average flow rate of 16.52 MGD beginning in 2014 are estimated at $4.0 
million. A detailed breakdown of the anticipated O&M budget for 2014 is shown in Table 9.1 0. 
Please note, the following costs are based on a projected Engineering News Record cost index 
value of 8688. 

Maintenance costs have been estimated based not only the proposed equipment upgrades and 
changes outlined herein, but existing equipment maintenance as well. Furthermore, the 
depreciation costs shown in Table 9.10 reflect only the depreciation associated with the 
proposed plant upgrades and modifications outlined in this study. Depreciation for existing 
equipment already part of the plant's existing treatmert process have not been taken into 
account for the proposed 2014 O&M budget. 
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Table 9.10- Projected Annual O&M Budget (2014) 

Item Description Estimated Cost 

Maintenance: $ 395,000 

Labor: $ 1,635,000 

Chemicals: $ 530,000 

Power: $ 950,000 

Residuals: $ 135,000 

Depreciation: $ 355,000 

Total: $ 4,000,000 

(I] WADETRIM Page 20 of20 


